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MATEMATHKA 


B. Tr. BOJITAHCKHH, P. B. FAMKPEJINI3E 
M 4JeH-KOppecnoHfenHt AH CCCP JI. C. NOHTPATHH 


K TEOPHH OMTHMAJI bHbIX NMPOLECCOB 


B nocsequee BpeMA B TeEOPHH aBTOMATHYECKOrO peryMpOBaHHA UpHaerca 
CyMlecTBeEHHOe 3Ha¥eHHe HaHOovlee ObICTPOMYy OCYLLeCTBIeHHIO Nporecca pery- 
JMpOBaHHA, YTO MPHBEJO K MOABNEHHIO pAa paOoT, MOCBAWLeHHbIX H3yYeHHIO 
Tak Ha3biIBaeMbIX ONTHMAJbHBIX Mpoweccos (cm. (1), rye npHBeyex 
CMMCOK JIMTepatypbl). B HacTosuleli 3aMeTKe Mbl aeM OOWLHH MOAXOR K u3y4e- 
HHIO ONTHMAJIBHBIX TIpPOLWeccos. 


1°. IlocraHoBka 3afaun. PaccmorpuM u306paxKatollyio ToUKy 


(x1,...,x") =x B N-MepHOM (ha30BOM IIpOcTpaHCTBe, ypaBHeHHA J[BHXKeHHA 
KOTOPOH 3aNHCaHbl B HOPMaJIbHOH (opme 


CoN Ne ee ee eae ee eae la ce Ors (1) 

Syecb ut,...,u".—yMpaBAwWMmue NapaMeTpb. Ecau 3aqaH 3aKoH 
yup ta p Pp 

ylpaBJieHHA, T. €. 3ajjaH MNepemMeHHbIM BekTop u(t) = (ul(t),...,u"(t)) 


B f-MepHOM lpocrpaHctBe, TO cucTrema (1) OHO3HAYHO oONpejesAeT 3aKOH 
JIBH2KCHHA TOUKH. 

Ha «ynpaBastomui BekTop» w(t) MbI HaJIO%KMM eCTeECTBEIHbIe YyCJIOBUA 
KYCOUHOM Tlaj[KOCTH WH KYCOWHOM HelpepbIBHOCTH; KpOMe Toro, OyemM mpex- 
womaraTb, 4YTO MepeMeHHbIM BekTOp u(t) NpHHaexUT (PHKCHPOBahHOH 3aMK- 


HyToH oOmacTH 9 mpocrpaHcTBa MepeMeHHbIxX u',...,U", ABJAIOWeHCA 3aMbI- 
KaHHeM OTKpbITOH oOmacTH Q c KycouHO-rsayKol (r— 1)-MepHow rpanuuel. 
Hanpumep, o6sactp Q moxeT Obirb r-MepHbiMm KyOom: [u'|<1, i=1,...,1, 


noudyupocrpaHcTBom ul >O0 ut. 4. Yupapsatwunnt BexTop u(t), yqoBJerso- 
PAIOMIMH NepeyHCJIeHHbIM yCJIOBHAM, OyeM HasblBaTb JOM yCTHMBIM. 

MopMyaAupoBKa oOmeH s3ayaun. B gas0e0om npocmparcmee 
x1,...,x" sadanbt Oee mouKu &&, &,; mpebyemca 6ol6pamo Oonycmumoiti 
ynpaeasowul eexmop u(t) mak, “umoObl mouKa NPOWAA UZ NOAOINCEHUA & 
6 NOAOHCEHUE &, 3A MUHUMAABHOE BpemMA. 

Vckomplii yupaBJAIoWuit BeKrop u(t) OyqeM HasbIBaTb OTH MAJ bHBIM 
yIpaBJeHHeM, COOTBeTCTByIOULyIO Tpaekropuio x(t) = (x'(t),...,x"(£)) 
cucrempl (1)-——-ONTHMAJbHOK TpaekTopnHnel. 

2°, HeoOxoquMble yCNOBUA ONTUMANbHOCTH. JonycruM, uTo 
ONTHMaJIbHOe ynpaBuseHve u(t) H COOTBETCTBYIOMaH eMy ONTHMaJIbHaA TpaeK- 
Tropua x(t) cymecrByior. Tpaekropua x(t) yqOBJIeTBOpseT KpaeBbIM yCJIOBHAM 
x(to) =, x(t,)=&. Honycrum cuayaa, uro ynpaBssaioul“i BeKtop u (tf) 
mupH fy <t<t, mexKNT BHYTPH OTKpHITOH OOmacTH QO. CrejoBaresibHo, mp 
MIOOLIX JOCTATOUHO MaJIbIX 10 MOYyJIO BOSMyMeHHAX Ou (t) = (du1(t),..., du(t)) 
BexTopa u(t) ynpapmenue u(t) 4+ 6u(t) OyxeT Mpoxo_uTb B OOMacTH ©. Hepes 
x-+6x o003HauuM «BO3MYIIIeHHyIO» (T. €. COOTBETCTBYIONLYIO yilpaBJIeHHIO 
u(t) + 6u(t)) TpaekropHio TOUKH C HpexXHHM HavaJIbHbIM yCOBHeM xX (fo) + 
+ 6x (to) =&, T. e. Ox (to) = 0. YpaBuenua auHeHHoro MpvOnMKeHUA OX = 


7 


== (0x1, ..., 0x") QA BOSMyIeHHA 6x = (0x1,..., 6x") MMeIOT BHA 


“ t J 
ox = oF 3x8 -- OF 3y 8, 014 (1) = 0 eee (2) 
On au® 

B cuay sunelinocru cucrempl (2) TouKH x (t,) + 1x (t,), COOTBETCTBYIONIe 
BCCBOSMOXKHBIM, JOCTATOUHO MaJIbIM IO MO,YJIO, BO3MYIIeHHAM 6 (t), 3a- 
NOJHAIOT OOslacTb HeKOTOporO JMHelHOrO MHOrooOpasua P’, Mpoxo,aulero 
yepes Touky x(t,). M3 onruMasbHocTH TpaekTopuu x(t) merko BbITeKaeT, TO 
pasMepHocTb MHorooOpasua P’ He npeBocxoquT n—1 u P’, Boooue roBops, 
He KacaeTca Tpaexropuu x(t). Ilycrp P(t,)—HeKoropaa (n— 1|)-mepHaa 
MslOcKOCTb, cofepxKamaa P’ wu He Kacalollasca Tpaekropuu x(t). KoBpapnant- 
HbIe KOOpuHATHI (1 — 1)-mepHok nocKkocrn P (t,;) OOOSHaIHM Yepe3 Qj,.-.,Qn; 
TOrMa a.0)x* (t,) = 0. 

Ilyctbh ¢, (t) = (Gi (t),- ++ > ee (t)), jal,...,0,— (byHaMeHTaJibHaaA CH- 
crema pellenuii oHOposHoli cHcTeMbI, CooTBeTCTBYyIOMleH CucTeme (2), a||¥i(t) || — 


MaTpHia, OOpaTHas K MaTpHue | gi (t)|. Pemenve cucrembi (2) MOX%KHO 3anHcaTb 
B BHIIe 
t 
: 8 
a, x4 (t) = ot (t) | os © aur de, i=l ee (3) 
y Ou 
Tlomb3yacb paBeHCTBOM @,6,;x* (1,) = 0, NowyaHM 
ty 
a. 3.x" (£.) = a.0%(t.)\ woe aude = 0 
al 1 aM) \ a as 0. 


t') 


Bpejem o003HayeHHa: a,97 (t)=06 bv6 () =, (t). Torga 


a,3,x* (t,) = Ne. <=, bud de = 0. 
Tak Kak 6u (t) = (du1(t),..., Ou" (t))— TIpoHsBONbHOe JocraTOuUHO MavJloe m0 


MOJlyJIIO BOSMYIeHHe, TO H3 NocNeHerO PaBeHCTBa CyIeqyer CHCTeMa ypaBHe- 
HHH 


af? 
OS Fe a by Sh ae a Noe ae (4) 
Bexktop  (z) = (,(¢),.--,%n(¢)) umMeer UpocroH reomerpHueckHit cMbICa: 
Touka x(t) + 0jx(t) mexuT B (m—1)-mepHoH nuockocTu P(t), npoxoysmel 
yepes TouKy x(t) MH MMelolleH KOBapHaHTHBIe KOOpAHHATH Y, (t),..., Yn (t); 
: yacTHocTH, (‘) (t;),..-+, %n(t1)) = (@1,.-+,@n). Honpsyacb coorHomenvem 
b(t) = 6,07 (1), C= 1,...,2, BeIBOWMM cHcTemy AudpepeHuNabHBIx ypaBHe- 
HHH qua ; (ft): 
): = of* t j; — 
b; (¢) = =i ee a8 Ieee ar (5) 
OGpequHHM cucrempl (1), (4), (5): 
alia [a (nth) teal is | 
af* I 
bj rs Da, t=], 
ox! ' nN; | (6) 
oe | 
aa) ) lb <t<hy, r= I. | 


Cucrema (6) mpeycrapaser coOol COBOKyMHOCTh HeOOXOJMMbIX yCJIOBHH , 
KOTOPbIM JOJRKHbI YJOBJCTBOPATb ONTHMaJIbHOe yipaBsenve u(t), mpoxo,s- 
uke€ BHYTPH OTKPbITOH OOmacTH 2, HM cooTBeTCTBYIOIHe eMy OMTHMaJIbHad 
TpaekTopua x(t) u BekTop (ft). 

YMHOwKaA BekTop Y(t) Ha Noyxo_smyio KoNCTaHTy (YTO He H3MeHUT 
Tpaextopuu x(t) H ynpaBmeHua w(t)), MbI MOxeM JOONTHCA Toro, YTOOBI 
OBO Ya (to) {* (x (to), U(to)) > 0. Tak Kak muocKocrb P(t) He KacaeTca Tpaek- 
Topuu x(t), T. e. Y.f*0 npH mo6om ¢, To B moOo! MoMeHT BpemMeHH 
OyeT BbINOJHATBCH HepaBeHcTBo ,f% > 0. 

EcaH Teflepb lpeM0OXxHTb, YTO ONTHMasbHoe ypaBsenue mmpoTeKaer 
B 3aMKHYTOH OOmacru Q u yyecTb HepaBeHcTBO »,/% [+-7, > 0, TO cucrema (4) 
HeEOOXOJMMBIX yCJIOBHHi 3aMeHHTca Oouee OOULUM ycuOBHeM 


Ofe 
* au® 


wv) SUP Oe hy le (7) 
IPH MPOHSBOJIbHBIX BO3MYINeHHAX 6u®(t), Ha KOTOpble HaJIOXKeHbI «KOHEUHbIe 
CBA3H», BbITeKaloluHe H3 ycuoBHA u(t) + du (th EQ. 


3°. JlocraToqupe yCJOBUA ONTHMAAbHOCTH B Mawom. B aTOM 
MYHKT€ Mbl CHOBa MpeqnosaraemM, YTO yipaBJAIOWMHH BeKTOp u(t) MexKHT 
BHYTPH OTKPbITOH OONacTH Q Hu, CIeMOBaTeIbHO, BbINOHAIOTCAH HeOOXOJMMBIE 


ycmopua (6). YpaBHeHusa BTOporo MpHOMKeHHA OX AIA BOsMyIIeHHA 8x 
UMeIOT BHI: 


iN} Sis ; Xd fe) ; a i 
Ox! = a Oyx* L aus + B’ (2), 
Oe du” 


rye 
4 Or Orr 


PE) 018 oD a toes 
2) 2 Lax* ax oan ax* du® :: du* du® 


. i . . N . . ic} 
Touka c koopyuHatamu x! (ft) + 9,,x! (f) = x!‘ (t) + 6,x! (t) + ¢! (f) \¥3 BY dt 
ty 
yxKe He Je@KUT B MocKkocTH P(t). Ecum qBuxKyulaacaA TOUKa Mp BO3MYLIeH- 
HOM J\BH2KeHHM K MOMeHTy ¢ Mpoulwia 3a nuocKocTh P(t), TO CKasIApHoe Mpo- 
“u3BeeHHe 


Cee oN 

( i Suk 
Ilyctb B Toke (x (to), U (to), fo) KBagqpaTHuHaa cbopma Pap oe ou 
(mepemeHHbIx Oul,...,6u") SABJIAeTCH A AEST EOI STO Torja 


N \ va a anne a 
CKaJIapHoe mponspeyenne Y, (t) 0,,x%* (t) = \9.8 dt <0 mpuv mo6bix AocTraTouHO 
Lo 
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MaJIbIX 10 MOJyJIO BOSMyIleHHAX 6u (tL) MH WocTaTouHO Maslow pasHocTu tf — fy. 
B 9rom cayyae yupaBsmenue u(t) w TpaekTopHa x(t) ONTHMAJBHBI B 
MaJIOM, T. €. TOUKY X (ty) MOXKHO OKPYXUTb CTOJb Mao OKpecrHocTHtO V, 
uro ecu x(t’), x(t"), t’<ct",— Be MpOv3BOuIbHbIe TOUKH TpaeKTOpHH, 
mpHuaqnexamve V, TO HH WpH KaKOM yIpaBJIeHHH, JOCTaTOUHO OJIM3KOM 
K w(t), Hemb3a MomacTb 43 ToUKH x(t’) B x(t") 3a MeHbulee yem t” — t’ Bpema. 
ORC nt ats 
Ecum cbopma ¥, tu du® B TouKe (x (fo), UW (to), to) HeompeyevIeHHaa, TO 
u u 
(pH HeEKOTOPOM JOCTaTOUHO OOLIEM JOMOJHHTeIbHOM yCJIOBHH) HUKakoe 
ylpapsenve u(t), mexatlee BOM3H MomMeHTa f =f) BHYTPH OTKpbITOH OOvIa- 
cT™H ©, He MOxeTr ObITb ONTHMAJIbHBIM Jlaxke B MaJIOM. Ecam, Tem He MeHee, 
CyLLeCTBYIOT ONTHMaJIbHbIe TpaeKTOpHH, Mpoxoysuwe uepes Touky x (to), TO 
COOTBETCTBYIOINLHe yupaBJAIoWlve BeKTOpbI u(t) BOIH3H f = ty WOJLKHBI JIexKAaTb 
Ha rpaHnue 3aMKHyToH oOmacTu Q. 
4°. ipuuuwun makcuMymMa. V3 cucrempl (6) 4 OTPHUaTebHOH ompe- 
oe a 
ere 


Va 
ou' 


JI@NCHHOCTH KBaj[paTHYHOH ChOpMbI du! cu? caeyer, uro BbIpaxkenne 


Ou 

y(t) fe (x(t), u(£)) gocruraer pH uKCHpOBaHHbIX BeKTopax x(t), Y(t) 
HW MeHSIOUleMcaA BeKTOpe u(t) OTHOCHTeJIbHOrO MaKCHMyMa: IIpH jlocraTOuHO 
MaJIbIX TIO MOJlYJIIO BOSMYHICHHAX 6u (t) HMeeT MeECTO HEpaBeHCTBO 


pe (EY f% eE) Put) Swe) f%e(t);. ae (F) Pea e)) 


B TeyeHHe BCeroO BPeMeHH, MOKa BBINOJIHAIOTCA ypaBHeHua (6) u ycuIOBHe 
OTPHIaTeJIbHOH ONMpeeJICHHOCTH KBaj[paTHUHOH CbOpMbl. 

Qrot (bakT ABIAeTCH UACTHbIM CIyYaeM CvIeyloulero OOuero NpHHHna, 
KOTOPbIi MbI Ha3bIBAeM TH PHHIUNOM MAKCHMYMa (pHHIMM STOT OKa3saH 
HaMH N0Ka JIMIIb B PAe WaCTHBIX CJlydaes): 

ITycmo qdynKkyuan H (x, ¥, u) = baf% (x, wu) Npu atobolx GchuKcupoBaHHolx x, 
umeem MAKCUMYM NO U, KOeda BeKMOP U MeHAeMCA 6 3amMKNYyMOoK OOAacMU Q; 
o6osHaWuM 3mom maKkcumym uepes M (x, v). Ecau 2n-mepnoiti eexmop (x, ) 
ABNAHEMCA PeUleHUeM 2AMUALMOHOBOLL CucmMemoL 


att 
Oy; ’ 
ee Of” OH 
ax!’ 


Set att (cont) = 
poles ote 6 5 idle (8) 


i 


20€ KYCOUNO-HenpepoleHblll eeKmop u(t) 6 KancOolii mMoMeNM BpPeEmMeHU YOoBAeM- 
eopsnem ycaoeuio H (x(t), v(t), u(t)) = M (x(t), &(t)) >0, mo u(t) aeaaemca 
ONMUMANbHIM YnpaeaeHuem, a _ x(t)—coomeemcmeyruweli onmumaaoHott 
(6 malOM) mpaeKmopuelt Cucmemol (1). 

Sadadum qbuKkcupoeannoe HawarbHoe ycaoeue x (ty) = % U eCeBO3MOIICHbLM 
o6pa3s0m HauHem MeHAMO HaLaAoHOe ycaceue Y (ty) =. Toeda cucmema (8) 
emecme C IMUMU HAYANbHbIMU YCACeUAMU U YCaosuem HI (x(t), Y(t), u(t)) = 
= M (x(t), ¥(t)) >0 onpedeastom mxoowecmo ecex onmuUmanoHOLX (6 MaAOM) 
mpaekmopull, NpoxoOMyUx uepes mouKy xX (to) = %, U CoomeemcmeyrouUx UM 
ONMUMAANGHOIX YnNpaezaenuti u(t). 


Matemaruueckult uucruryr um. B. A. Crexaosa Ilocrynu.10 
Akaylemuu HayK CCCP 17 IV 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1 or ; ; 
A. A. PeabA6aym, Tp. 2-ro Bcecoiosn. cope, 10 TeCOPHM ABTOMATHY. peryHpo- 
Banna, 2, 1955, crp. 325. ; 


’ 
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Aoxaangn Akagemuun nayr CCCP 
1956. Tom 110, Ne 4 


MATEMATHKA 
A. A. LE3HH 


O PA3PEWIMMbIX PACLUHPEHHVSX JIMHEWHHbIX 
AM®PEPEHLWMAJIBHbIX OMEPATOPOB C YACTHbIMM 
MNPOH3BOXHbBIMH NEPBOrO NOPAAKA 


(I1pedcmabazeno axademukom C. JI. Cobonesom 7 IV 1956) 


B MpHBOAMMBIX NOCTPOeHHAX aBTOP ONMpasicA Ha ueu, pasBuTble C. JI. Co- 
OoeBbiM, K. ®pugzpuxcom. u M. H. BuwmKom, B Tom Bue, B KOTOPOM OHH 
 W3s1OxKeHBI B padorax (>). 
Ilycrp £2 — Hekoropasd KoHeyHad oOO/acTb N-MepHoro MpocrpancrBa mepe- 
MeHHBIX X = (X,,...,Xn), OfpaHHYeHHaA KYCOUHO-rslaqKon UE S. 


B © paccmorpum PHt>GepTOBEI npocTpaHcTBa BeEKTOP-PYHKUHH U = (U,,...,U); 


\ 


= AUGSS eee OR em eg 6 vEH c OGbUHBIM CKaIAPHDIM UpousBe_eHHeM 


[u, O]y = \ uxon dO; (4, Dy = \ Wor p dQ: ieee Bae ASU Dorcel xy ee SY | 
Q fe 


(MO MOBTOPAOULHMCA HHeKCaM Bcerja Npeqmosaraetca CyMMHpoBaHne). Byyzem 
TOBOpHTb, urTO UEC, (He3aBHCHMO OT 4HCJIa KOMMNOHEHT U), ECM US pas 


HelpepbIBHO Auddbepenuupyema B Q. 
Paccmotpum B Q yudhepenuvalbubi onepaTop 


Fea Da + Bu. = 1, 2,. 77), (E) 


rie D, =0/0x,; A°, B —upamoyrombubie Marpuubl (M crpoxk u N crom6yos). 
Oneparop npeodpa3yer BeKTOp-PyHKUHI0 H3 N KOMNOHeHT B BeKTOP-cbyHKIHIO 
u3 M xKomnonent, OyqyyH onpeseseHHbiM Ha wEC,. Byjem npexnonaratp, 


uTo 3uleMeHTbI MaTpun, A°, B yfOBAeTBOPAIOT yCJIOBHAM: App EC; Opp EC. 
Tina uo e C, aes (popMyvia 


Ne EAL 
(Eu, Cl as YS) and ptn cos nx, ds + [u, Ere (1) 
S p=1 R=1 p=1 
rye E —dopmanpxo comp sDKeHHBIHI ollepatop Eg== A"D.0 + 


ce A° ) Oo. 

Pa306beM rpaHw4uHylo MOBepXHOCTb Ha cucTemy raayKux yacteli S”. Ha 
Kaxkgoll uactH OyeM CuNTaTb onpeyemeHHbIM mpocrpancTBo Hf, (u, € Ha, 
ecJIH [wi dS 00). Byyem ropoputb, uro fA,E€C(S,), ecm fh, onpegesmena 

S% 
Ha S* u cymecrsByer fh, €C,, quan KoTOpoH fh, cayxKuT rpaHHIHbIM sHayeHueM 


Ha S*. Ilyctb wa S” rpanuunpie 3HayeHHa UCC, NO_YHHeHbI cucTeme ycJ10- 
Bui (I ): 


ak) Agee eae (I) 


i 


1 *y 


5 ‘ea 


rye 7,0 =v, —ognoposuad sHnelinad KOMOMHALMA  C KOa(pPHUHeHTAaMH | 
l2?€C(S*). Tpequomaraetca, uro cooTuomeHusa (I) He cojep2KaT JIMHEHHO | 


wv 


3ABHCMMbIX, T. €. PaHnr COOTBETCTBY OM eH MaTpHIbl paBeH fe.<M HM OcTaeTCH 


HeH3MeHHbIM Ha S*. 
Ilycrb Temepb BpeMeHHO wu = (u 


u3 Hq M MyCTb M3 TOTO, ¥TO 


_,U,,) — HekoTopad cucTema (yHKIHi | 


ip oe a 

te NM x 
\ Sd) Dd) Gonpttn cos nx. ds = 0 
S% P= 1 kR=1 D=1 


NA Me NG ,0y) €C(S’), yaosmerBopsioulelt ycOBHaM (ay 


caeyyer 


Tq,4% =0 B cmbicne Hy, (Ci Bawa), (Ey 
re yj, — NekoTopbie sneliuble onlepaTopbl, ompeyewenHpre Ha u€ Hey. Sie 


onepaTopbl HMeIOT BHI 


n N M IX 
" — Ss’ ae V9 
tg, ae > ys > Ton pH oe EOP, [so (2) 
@=1 R=1 p =1 
rye vf (p=1,...,M; q=1,...,¢,=M—r,) —nonnpm Hnadop smmHehHo 


H€3aBHCHMbIX pellleHHit cucrempr (I’). Xora B sanucu (2) Buy Tg, ¢ 34BHCHT 
OT BbIOOpa 9TOTO «HaOopay, cHcTeMa ycwoBHi (T’), kak HeTpyJHO MpoBepHThb, 
oT Hero yxe He 3aBucuT. Mb OyyemM ropopuTb, yTO cHcTeMa ycvloBH (1’) 
nopoxjaer cucremy ycsospuH (I). Ycnosua Bua (I”), 3aqaHHble Ha 
Bcex S*, Ha KoTopple pa3Onta S, nopoxqaTt yaa u cuctemy ycnoBul (TV), 
ompeyeieHHyio Ha see S. B jambueliiiem Oyyqem nNOHuMaTb ycuoBnsa (I"), 
(C) HMeHHO Kak OMpeyevIeHHble Ha BCeH TpaHHyHOH MOBepXHOcTH HM BCerja 
OyeM CUHTAaTb, 4YTO cHcTeMa ycuoBHi (I”) nopowyaer ycnopua (I). Onepa- 
TOPbI Y, ,, AA KOTOPbIX CYUeCTBYIOT MOpOr*KMaloulve UX YCOBKA (f"), Haso- 
BeM JONYCTUMBEIMH. 

Byyem rosoputh, wro w6H npunagnexut Orr), ecu cymlectByer feH 
Takav, 4YTO pH wOCOK v EC, uv yoBNeTBOpAIOe yCOBAAM (iy) [E v, uly= 

+p) Say = CJ te co) 
=[f, Olu. Ana u € Of’) monaraem E™ (C)u =f. Onepatop E™, ppeqenupiit 
TaKHM OOpa3s0M, OlpefesIeH OfHOsHauHO. MorkHO BBecTH csIa60e paciliupeHue 
M JIA NONYCTHMBIX TpaHH4HbIX ONepaTopoB 7, ,, MOKasaB, YTO OHO oMpese- 
J€HO OMHOSHAYHO (cp. (*, *)).. Byqem ropopur, uro u € H npunagnexut Qe (py, 
eculn cymectByior [6H w nocleqoBaTesmbHOcTh u;EC,, yOBJeTBOPAIOWLAX 
yeuoBuamM (I), Takwe, uTo |u—u;|—0; |Eu;— f]+0 npn iczoo. Jaa 
u€Qr(p) nomaraem E(V)u =f, wv OyqemM nHaspipaTb Tak orpesenenHoe pac- 
uimpenvue FE cujbHpM. Ecau oneparoppi BxoamHe B ycnoBusn (1), 


Vgurar 
WONYyCTHMbIe, TO HMeeT MecTO BKNOUeHHE Qe py C Qz'qy. 

OueBHAHO, YTO aHaJOrHYHBle MOCTpoeHHA MOryT ObITh NpOBeFeHbI U [IA 
onepatopa E* (c 3saaHveM HeKoTOpoli ucxo,HoH cuctembl ycnosult (A*) yaa 
uu T. 4.). PaccMorpuM Hekoropble, ecTecreeHHO BO3HHKaIOWNe, pasOx*KeHUA 
mpoctpauctB H, H". 

Teopema 1. Cnpaeedaueo pasaorcenue 


= ‘ ‘ CJ c 
| A = Rpx py B QE, (vy, (3) 
20e Res (ps) — 8a.mblKaHUe OOAACMU UsMeHeHUA CUAHO2O pacUupeHUuA onepa- 


=i te, CJ . 
mopa E « ), @ Qe, (r)— nodnpocmpancmeo PynKyutt, YOOBACMBOPSUOLUUX YpPa6- 
Henuio E~ (Tl) u == 0; 
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O6osHaunM uepes (I) cBodogqHble ycnopua (T. e€. oTcyTcTBHe yCJIOBHH) 


Aa v, a yepes (A) —cpo6oqubie ycnoBua qua uw. Topoxqaempie umn ycuJlo- 


Bua Oygyr (I), (A). 
Teopema 2. Cnpasedaueo pasaonenue 


H = Rew x) B QE ay OP, (4) 
2de P=R,,, ay 1 Oe (Ay @ OCMAAGHOLE Npocmpancmea ONpedereHbL KAK 6 
meopeme 1. 

Ilocequee pa3soxKeHHe ABIAeTCA OOOOMEHHEM KsaCCHYecKOrO pa3sIOx%xKeHHA 
BeKTOPAa Ha COJICHOHaJIbHbIMI, MOTEHWHaJIbHbIM HW rapMoHHyeckni. Bextop-cbyHk- 
UHM U3 P MoryT ObITb OXapaKTepH30BaHbl KaK yOBMeTBOpAIONLue (B COOTEET- 
CTBYIOULeEM CMbICJIe) ypaBHeHuio E*Eu = 0, paccmatpuBaemomy 6e3 rpaHHuHpix 


JIOB wae ca 
ycnopun. J\1a BecbMa WmMpoKoro Kuacca obmactelt QF ay =O; a) eke 


=O. OE OueBHHO, YTO BO BCEX MPOBEJEHHBIX PaCCMOTPCHHAX MOXHO M10- 
MeHATb powiaMu FE u E*, 3amenup H ua HA’. 

PaccmorpuM BOIpoc O TOM, KaKHe yCJIOBHA OOecMeunBaloT JIA ypaBHeHusA 
Buya Eu = f CyHWJeCTBOBaHHe 3aau, HMeIOWHX eMHCTBeEHHOe pelleHve -mpu 


mo6oh FEH. 

Jlemma 1. Ecau Oaa onepamopa E* (1), nohumaemozo 6 CUABHOM CMOICAE, 
cywecmeyem oepanurennoui o6pamaviti, mo R#iry =H, ede RE (r)— o6aacmo 
usmeHeHusa onepamopa E“"(T). 

Jl WoKasaTesbcTBa Toro, yo ypaBHeHue E“(T')u = h umeer no xKpaii- 
HeH Mepe OHO _pellenve, JocTaTouHo paccmorperb peasMsalio HempepbIBHOrO 
cbyHkunonasa [A, {E(t )}2 Z]y> Wopoxjaemoro 3JIeMeHTOM Ah na Rex (pr)? 
ABJIAIOMLEMCA TOpoctpauctBom H. 

Jlemma 2. ITycmo samkaymoli aunetineui onepamop E, deticmeyrowyuti 


u3 H 6 H", umeem OePQHUdeH Holl o6pamxoui. Ilycmo E — xexkomopoe 3amK- 
Hymoe paciulupenue E, maxoe, «mo Re =H’. Toeda cywecmeyem no Kpatineti 


mepe OOHO makoe paciwuupexrue E onepamopa E, amo daa nezo Re =H 
u E™ cywecmeyem u oepanusen. 

Pacumpenve £, yoBJeTBopstoujee yCJIOBHAM JIeEMMbI 2, OyeM Ha3sbIBaTb 
pa3spemumopm. 13 nemm | u 2 cneqyer Teopema 3. 

TeopeMa 3 (pa3pemmmocru). /Tycmo dna onepamopa E* (1"), nonumae- 
M020 6 CUALHOM CMbICAe, CYlUeCMeyem CepaHUYeHHolll OOpamHoul U nycmb OAH 


CJ 
onepamopa E npu cucmeme ycaoeutt (T) makux, umo Q. ® CQO, (ry MaKorce 


cyiwuecmeyem oepanurennolli o6pamnoil. Toeda Ona E (V) cywecmeyem no kpau- 
Hel mepe OOHO paspellumoe paciuupenue. 

Jlia UcnoOuJb30BaHHA Teopembl 6 JOCTaTOUHO TIPOBePpHTb CYLeCTBOBaHHe 
OrpaHHUeHHbIX OOpaTHbIX OMepaTOPOB JA CHJIbHBIX pacwiupenni E, E” upu 
OMHOPOJHbIX TpaHWYHbIX ycOBUAX (U|s = 0; vls = 0). [na pudpepenunan- 
HbIX OMepaTOPOB OCHOBHbIM MeTOJIOM J[OKa3aTeJIbCTBa CYLeCTBOBAaHHA (pu 
HeKOTOPbIX TpaHHUHbIX ycsoBuAX (V)) orpauuyeHHoro OOpaTHOorO CJlyXKUT 
nlowyueHve HepaBeHCcTB Busa 


jul<7? 


JE (VT) ul. (F) 


YkaxkeM HEKOTOPbIe KAaCCbI ONepaTOpoOB, JIA KOTOPbIX MOx*KeT ObITb TOJy- 
yeHO HepaBeHcTBo (F) quia JaHHoro onepaTopa uM (OpMaJIbHO Comps*xKeHHOrO 
OMHOBpeMeHHO. OueBuyHO, AOCTaTOUHO NowyuMTb (F) AA riaqkux PyAkWH. 
Hiaa w€ Qe r) OHO HeMeJVIEHHO MOKeT ObITh NOJyYeHO TpeeJIbHbIM Tlepe- 
xoyqom. Huxe Oyjem mpeqnouaraTb MarpHubl B (E) wMelwouluMH Nopa,OK 
NxWN wu see opmyaupyemble ycuIOBHA BbINOJHAIOMMMHCA B HeKOTOpO! 


o6nacTu QQ. 


A. Tlyers matpuust A® (9 = 1,...,) B (E) cummerpHunbl. Bpegem mat- 
puny C=B+ B -— D,A°. Tlycrb cymecrsyet cuctema unce % Taka, uTO 


[(9,A® + C) a, uw] > 0? [u, ul, (A) 


Torga yaa (byHKunh uCOAr py); VE Qe, (('y) — OfHOpogHbIe ycJIOBHs) 
cmpaBeyIuBo HepaBeHcTBo (FP). 

JloKka3aTembcTBO TIpOBOAMTCA H3BECTHBIM TpHeMoM: ToycTaHoBKOH B (1) 
v =uexp(—%,x,). Heo6nryHolt ABIAeTCA JIMUIb 3aMeHa — 9X. Ha VX, MPH 
nepexoye K E*, HeoOxoyuMas B Curyyae, Korya (A) JOCTH>KMMO JINLIb 3a CUeT 
cBolicts MaTpulbt C. OrmerumM, 4To K onepaTopam Tuna A (T. e. yQoBuer- 


; sak; Ou, Oly ‘ Ou, 2) 

BOPAIOWLMM ycwoBulo (A)) OTHOCATCA He TOJIbKO Oi ie - arto | ax)? 
Oly Ol Ou, Ou, ) 

= (= 4 ; a fer: Nie 

HOM eee == Fe a roemenies ir Flas Co Frame) Sc Taco cl ol bce u 


TIpHBeeHHbIN K CHCTeMme. 
B. Bpegqem B paccmotTpenve juppepeHunabHybI Oneparop Fu == C°D,u 
(09 =1,...,”), TMpHyem qua mpocrorbl OyyeM MpefnomaraTh MaTpuub C°, 


a taxxe A® u B B (E) nocrosuupimu. Ilonmaraa u€C,; ul,=0, morwxem 
3allHCaTb 
[Eu, Fu] =\ @ (D,u, Dou) dQ + [Bu, Ful], (5) 


6 
+e) 


rye G6 (Du, Dou) — HeKoTropad kBaypaTwuHas (bopMa apryMeHTOB OU, / OXp, 
nosly4YeHHad B pesysbTaTe pxJja HHTerpHpoBaHwuH MO 4acTAM MH NpHBeyenus 
TOMOGHHIX useHoB. IlycTb cyulecTByor onepatToppr Ff, F Takue, TO KBajipa- 
THUHbIe (POpMbI G, G , BXOAAUIWE B BbIPAKeHHA Bua (0) Wan EL, E*, moryr 
ObITh CfeaHbl CTPpOrO MOJIOKHTEJbHO-ONpeeJICHHbIMH TO YaCTH apryMeHTOB, 
npHuem 


< 


| Fup <el 6 (Deut, Dou) dQ; uP <7? (Q)| Fu iP (B) 
Q 

(7? (Q) +0 mpu mes 20). Torga B Kax OH JOcTaTouHO MaJIonN noyo6macTu Q 
ia onepatopos E, E* cnpapeyiuBo HepaBeucTso (F). HepaBenctso Hemey- 
J@HHO pacipocrpaHsetcn Ha UEC Qe (py); VE Qe (p,) (IPH ycIOBHH HamMUHA 

alMpOKCHMUpylollel MOC JeOBaTeJIbHOCTH H3 C3). 
IIpocrefiiium onepatopom E tuna B (7. e. yOBJIeTBOPAIONLMM BbICKa3aH- 
HbIM YCJIOBHAM) SABJISeTCA ONepaTop, y KOTOporO Oj\Ha H3 MaTpH, (HanpH- 
Mep A!) sBuJIseTCAH CTpOro MOJOXKHTeIbHO-ONpeseJIeHHOH, a OCTAaJIbHbIe — 


Ou Ou 
N 
KOCOCHMMeTpHueckHMH. JlocrarouHO NOOKUTH Fu == (sa ake a) . Ilocae 
1 1 
3 Ou, Ou, 
UByKpaTHOrO HHTerpHpOBaHHA TO YaCTAM WICHBI Gey s~ 5 RRC, 
e 1 


COKpaTATCH, H OCTAHeETCA JIMMIb CTPOro NOJIO*KUTebHO-ompejeseHHad copMa,. 
cooTBercrsyiomjan At. Onepatop E* saBaserca, O4eBHAHO, oOnepaTopom Toro: 
»*e Tuma. [IpororHnom cucreM Tuna B aBsimioTcd ypaBHeHua Komwm—Pumana. 

M3 Teopembl 3 noslyuaem yTBep»xKjeHHe: JIA OneparopoB Tuna A ua B 
CyllecTByeT pa3pelluMoe paciiMpeHne. 


Mockosckui rocyapcrBeHHblit yHHBepcuTer Toerynuso 
um. M, B. Jlomonocopa PE MMM NSS 


UMTHPOBAHHAA JIMTEPATYPA 


Cc. Jl. Co6o0ue8, Hekoroppie npnsoxKeHuA PYHKUMOHAMbHOrO analu3a B MaTeMa- 
THyeckon usnke, JI., 1950. * C. JI. Co60aeB, H3s. AH CCCP, cep. matem., 18, Ne 1 
(aa Kor Tie drichs, Trans, Am. Math. Soc. ,00, 132 (1944). *K. Friedrichs, 
Comm. Pure and Appl. Math. 17 (2), 345 (1954). ° M. VW. Buwn K, Tp. Mocxospex. marem. 
OOienmelys LS 10( (1982), SA. A. Tesuu, MAH, 107, No i (1956). 
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Horaayn Akayemun nayx CCCP 
1956. Tom 110, Ne 1 


MATEMATHKA 


B. B. HBAHOB 


NPHBJIMPKEHHOE PEWWEHHE OCOBbIX HHTEPPAJIbHbIX 
YPABHEHHH 


- (I1pedcmas.ireno axademuxom M, A. Jlaspenmbesoim 21 III 1956) 


Ilyctb X u Y —npocrpancrsa Tusp6epta (He o6s3aTembHO NovwHbIe) H 


NYCTb Xo, Xy,.-.,Xn,...—MOJIHaH OPTOHOPMHpPOBaHHaA CHCTeMa 93.JIEMeHTOB 
B X. PaccMoTpuM ypaBHeHue 
KS GX ATE Sy, (1) 


rye 4}— KOMIJIeKCHBIH Napamerp; G u T— muMuenuble onepaToppl, nepesoys- 
ule 9JIEMeHTbI MpocTpaHcTBa XA B 9JIeEMeHTbI NpocTpaHcTBa Y, mpnuem T — 
BMOJIHe HelpepbIBHbI ONepaTop, a G uMeer oOpaTHblli onepatop G!. Hapayy 
C ypaBHeHnem (1) paccMoTpHM aureOpanyeckylo CHCTeMy ypaBHeHHlt 

fn 


>) (Kxn, Gx;) Be = (y, Gx;)), j=0,1,...,n. (2) 


k=0 


Teopema. Ecau onepamop K umeem o6pamaoili, mo OAA ecex N> No 
cucmema (2) umeem eOuncmeeHHoe pewenue u OAA pewenut ypaenenuti (1) u 
(2) cnpaeednueo coomHoweHdue: 


nl 


| Le thee 


k=0 


=>(), — K0c0d- n'—s 00; 


HametTuM J[OKa3aTeJIbCTBO TEOPEMBI. Bpeyem CJIENTYIOULHE IpOCcTpaHCTBa UH 
n 


onepaTopbl. X’— COBOKYMHOCTb 3JIEMeHTOB x’ = Dy Cpt pe XN aCe Xe COROs 


h=0 
n 
KYMHOCTb 9JIEMCHTOB X {Co, C1,-- +, Cn}; |] x |? = , [Cp 2; 9 — AHHeHHbI one- 
h=0 
paTop, yCTaHaBJIMBalollHii B3AHMHO-OHOSHAUHOe COOTBETCTBHE ME*Ky JIEMeH- 
n 
tamu X’ u X mo 3aKoHy 20 >) crXn| =X 105) Ci; «>, Cn}, OUEBHTHO, ATO: 95 
; = By Geta oe ’ 
uMeeT OOpaTubiii onepaTop 95! Hu |¢o|=||¢)tl|=1. ¥’—copoxynuoctp 
n 
QJIEMCHTOB Y! = >, C.Ghie, oh ie Y — COBOKYIHOCTb 9JIEMEHTOB 
k=0 
Y {Yor Yt» -» +» Yn}. Hopma OygeT onpefeseHa HW>Ke. Yo — JIMHEHHbIM OepaTop, 


Uy 
y CTaHaBJIMBalollii B3aHMHO-OJHO3SHAYHOe COOTBETCTBHE Mex] y IJIEMCHTAMH Ve 
uv y MO 3aKOHY 


Voy’ == y {(y', Ghai (y’, Gx); a Age (ys Gxx)}, boy = i — 2 Cho Kis 
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rye {Cp} — pelleHHe CHCTEMbI 


rn 


>) (Gin. GX) Cp — i, ean eens (3) 

k=0 
B cumy Toro, uro G uMeeT OOpaTHbId ONepaTop Hu, CJIeEOBaTeJIbHO, COBO- 
KYNHOCTb 3JIEMCHTOB GX, Gx,, ..., GXn ABJACTCA OasHCoM B X cuctema (3) 
WMeeT ej(MHCTBeHHOe peumenne (1,?). Tlonoxns || y|| = || YY |I. nOJTy4HM 
oo I[Yot |] = 1. 0—muHelinan onepalna, ABJIAIOUaACA NpONOsKeHHeM Vo 
Ha Bce npocrpancrpo Y: vy =y {(y, Gx»); (yY, Gx); ...5 (Y, Gxn)}, Il YY Il = 

n 


= It y=yl|=|| >») cxGxr|| <|ly ||. Crano 6pitp, || » || = 1. 


TlepenucaB ypaBHeHne (2) KpaTKO B Bue 
Kx = Gx +)7x =y, (2’) 
gameTHM, uT0 G= Goo, T = oTe. 
Tlanee, quia moOoro x€ X Haliqem Takve x’ uy’, 4TO 


ex ll<ces, WTx—y l=<e, ell; 82,80) “Kornayi = co: 


(IlocneqHad OlWeHKa MOJlyyaeTCsA HCNOJb3OBAHHeEM BUMOJHe HellpepbiBHocTu T 
(4)). Tlocae sToro JVId WOKa3zaTeIbCTBA TEOPeMbl OCTAeTCA BOCHOJIb3OBaTHCA 
teopemon JI. B. Kantoposuya (*). 

[IpumMeHuM W3JIOXKCHHbIM pesy/IbTaT K CHHTYJIAPHOMy HHTerpaJIbHOMy 
y paBHeHHito * 


Kx = A (to) x(t) + =P UFOS 4 ANT te) x dt= y(t), 4) 
We Y 


rye y— OKpy2XHOCTb ej(MHHUHOrO paylMyca C WeEHTPOM B Haase KOOPAHHAT; 
y, A, B, T no o60uM apryMeHTaM BXOJAT Ha 7 B KNacc (byHkuHH Ff (yp), 
YAOBeETBOPAIOMUX ycnoBuio Tejmbyepa c mnoxkasaTeem pvp, O< pl, u 
A? — B* +0 ua yx. 

YcsIOBUMCH, TO Bese B JabHetwmem M,, M,,... OyayT O603HauaTb 
KOHCTAHTHbI, JIA KOTOPBIX MOryT ObITb HalijeHb! adpeKTHBHBIe OMeCHKH, H JIA 
mo6oH (dbyHKunn x u3 H x* u —x Oyyyr oO03HauaTb IpesebHbIe 3HAUeHHA 
(PYHKUHH, aHaJHTHYeCKHX, COOTBETCTBEHHO, BHYTPH H BHe { H CBA3AHHbIX C 
x topmysiamu II]nemeaas—Coxouxoro (°). 

PaccmMoTpuM Tpv cjlyuas. 

1 A—B 

la Mapexc *= xe [are Teal, =o omepatop K umeetT oOpart- 
HbIH**. B stom caryyae X —UpocTpaHcTBo MyHKUHH, yAOBJeTBOpAIOULAX 
ycnopnio Tenpyepa; Y = X; || x || — \lx lat |; cuctema {x,}: 1, f, 


2 
ei 5b tp EOS. ota ae CHCTOMA A GXh 5 2s eS Laas an ean 
Digee <2 Di—, 45.539 SA Bee D aA Bb 

Bocnosb30BaBLIHCb H3BeCTHOH (POpMyJIOH Ik peuleHHa XapakTepucTuue- 
CKOrO ‘ypaBHeHHv (°) H 3aMeTHB, YTO AIA MOObIX PyHKuuH f, o € X 


Vig < Melfi, | \E"] =0F, 
aye 
lar \ 90" |<, ll FS. Tae Us loa 


Y 


* CuelyeT OTMeTHTb, 4TO B Culyuae A=O OKaSaHHaA TeopeMa B HeABHOM BUze pH- 
MeHasiacb C. [. Muxauupm (*) pH pemennu 3azaun J[upuxe. Kpome toro, nogo6npie 
MocTpocHHA mponsBornHch JI. B. Kanroposuuem (*) np pemenuu ypaBHenua Il rypma— 
JInyBusia merozom Tanepxuna. 

** To ocdeNee YCOBHe IPH ONpeLeMeHHbIX OrpaHHYCHHAX SKBUBANeHTHO ycwOBUIO 
OMHOSHAYHOH paspelIHMOCTH COOTBeTCTBYIONel avire6pawuecko cucrembl Buga (2) jaa 
jocTaTouno Gombuoro n (°). 
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MOXKHO HalitH oieKTHBHbIe oONeHKH Aa || GI] u || G2) (cm. tTakxe (*)}3 
HJaunee, HCIOJIb3yA TeopeMy IInemeaa — IIpusanopa 0 xapaktTepe nenpeppis- 
HOCTH X* HX B 3aBMcuMocTH oT x (5), merKO MOKa3aTb, uTO Gix€ H (u) 


BMECTe C XH pellleHne ypaBHenus (4) x°€ H (uw). Tosromy (2,3) <F (Be, aa 


e <a . Orciojja, B CHJY JOKa3aHHoOii TeopeMbr U OHO 43 Teopem JI. B. Kan- 
ae (*), mosyuuM: 


es Pat |<“ 2x", n>Mo, (5) 


k=—n 
rye {8,} — peuiente cucTembr Buya (2). 
Sameuanue 1. H3 onenku (5) Moxxo nonyuuts (2,3,°) onenKy 


eae (5’) 
SameuauHne 2. Ecau y, A, B\ T(t, to) x (t)dt uMmeroT p-10 npou“3Bo]- 


o 
Hy!lO, BXO{AMyIO B H (y), Cts TO, paccyKjad aHasJIOrMuyHo, MoJyyHM 


e O— 3 putt <i. (5) 
k=—n 
Ecam KospPuuveHTH! ypaBHeHna (4) u \ T (t, to) x° (t)dt aBasiotca ana- 


: 
JIATHYeCKUMH vena B HEKOTOPOM KOJIbUe, COfepKalleM y BHYTPH ce6s, 


a: Bat |< Mag", <1. 


k=—n 


3ameuanne 3. IIpumMeHuM K O6eHM yacTAM ypaBHeHHua (4) onepaTop 
i Bt t) dt 
Gy = A (to) x (to) — SP EO 


Ti t—ty ~ 


TO 


x 


Torya 
x" (to) = G'y —\ T(E, to) x(t) dt, rae T(t, to) €H (u). 


Y 


Jlerko JOKa3aTb, UTO CPYHKUMH Gp (to) = Gy—\TUE, to) 8,,t*dt cxo- 
Ve k=—n 
qatTca K X* (to) paBHOMepHO pH s1060M p> 0. 
2. x >>0O. BcsaKoe pemieHve ypaBHeHus (4) aABJIMeTCA B TO Ke BpeMA pe- 
II€HHeEM XapaKTepHcTHYeCKOrO ypaBHeHHA Gx=y—h\ TAs fo) ie (t) Gai 


#€ 
CJIEOBaTeJIbHO, HeH36ex%KHO uMeeT cTpyKTypy (*.°) 


x 
x =xt ddl, (6) 
h=1 
rye Cr} — JIMHeHHO HesaBHCHMble pellleHuA OMHOPOMHOrO XapakTepHCTHYeECKOrO 
ypaBHenus; {d,} —HekKOTOpble KOHCTaHTbI; X passaraeTcd B pag Pypbe no 
cTreneuam ¢ c HavOouJbUIMM MoKasaTelem —x—1. IloqctaBuB BbIpaxenue (6) 
B ypaBHeHHe (4), HMeem 


Kx = Ax += B\ Ae 1G ts) xdt = 


iS 
=y—h Nady \ TU, to) (dl =y. (7) 

k=1 1G 
2 JAH, vr. 110, No 1 at 


Tlocuiequee ypaBHeHHe ABJIAeTCH ypaBHeHHeM Tula (1). Canta, 4To onepa- 


top K umeer oOpatupriit (cM. cHocky Ha cTp. 16) H HcHOub3yx KokasanHylo 
B Hayasie TeopeMy, Kak HW paHee, MOJIyUHM: 


n =u 


l= (0) — ds Bel? — Dy Gil | ee 


Rs k=—n 


rye {8,}— pellieHve CHCTeMbI 
nh —x—-1 ? | 
>) (Ke®, Geb, + Dy (Kt", Gt") B, = (Y, G2’), 
k=0 k=—n 


fa Oe eee 2s el =, elle pn 000 (8) 4 


3. x%<0, onepatop K umeeT oGpaTubi. Pemenve ypaBHeHHa (4) 
MosyyaeTcA pH MOMOMM pellleHiA ypaBHeHHs 


Kx = Sx* + Dio" +14 T(E, to) (et + 10) dt = y, (9) 


re x= xt +x, x” oOpamjaerca Ha OeCKOHeYHOCTH B HYJb, MO cbopmyule 
Bee et OK. 
Ypapuenne (9) aBaercaA ypaBHeHnem Tuna (1). Hpeqnonomwns, 4TO ome- 
patop K, umeer oOpaTHBIi v NpHMeHHB K ypaBHeHHIo (9) H3102%KeHHbIe BHI 
nh 


k M ; 
cooOpaxkKeHHa, MowyuHM ees 2, 8,t lees JlerkO BUeTb, UTO B TaKOM 
k=—n Me 

= 


ne DY Bat” | ages 


- Mg, 
caryuae | “90 bigs a Bat || 8 Orcioja, Kak W Npex- 
k=0 n k=-—-n n 
n —1 M 
qe, Haliyqem aus pe Bt" — ay, Ce hae ee acre rye {8,}— pewienue 
k=0 h=—n ie 
CHCTeEMBI 
n 
x! I j j ; 
») QGP) he= eG), SS Sie ee (10) 
k=—n 
Hosouepxacckuli NOMTeXHMYeCKHi HNCTHTYT Ilocrynus10 
um, C, OpmKonnkusi3e 24 II 1956 


UHMTHPOBAHHASH JIUTEPATYPA 


‘Jl. A. JIioctrepuux, B. HW. Co60.ae8, Snementh byHkunOnanbHoro aHaJli3a, 
M.—JI., 1951. ? HW. Tl Haraucou, Koncrpyxrupnaa reopus dyukunii, M.— JL., 
1948. °. JI. B. Kanroposny, Yen. marem. nayk, 3, 6 (29) (1948) (SiC Mires 
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408, II[pu6smxKeHHbIe MeTOsbI BbICWero anamusa, M.— JI., 1952. 


Jornage AKkafemun nayr CCCP 
1956. Tom 110, N14 


MATEMATHKA 


W. HW. NATEWKUH-WANHPO 


KJIACCH®HKAHHA MOAYJIAPHbIX PPYTIN 
(IIlpedcmasaeno axademukom C. JI. Cobonesum 19 IV 1856) 


Ilembio HacToAMeH 3aMeTKH ABMAeTCA NMepeyHceHHe BCeX MO/LYJAPHBEIX 
py, CBASAHHBIX C asIreOpaMH YMHOXKeHHH PHMaHOBbIX MaTpHI, (p. M.). 
O6osnadeHHA HU OMpeAeJIeHHA HEKOTOPHIX OCHOBHBIX NoMuATHH cm. (3). Onuca- 
Hue BCeX aOCTPakTHbIX aureOp, H30MOpPHbIX asreOpaM YMHOXKeHHL p. M., 
Oplio aHo AnGeptom (1,2). HanoMHuM HeKOTOpble 3JleMeHTapHble cBOlicTBa 
9TUX areOp. AureOpa YW 3aqaeTca OGbINHO Kak auIreOpa KBay_paTHbIX MaTPHL 
lopayKka 2p. Bcerya cylecTByeT HeBbIPORKCHHaA KOCOCHMMeTPpHYeCKaH MaT- 
pula Ro, HasblIBaeMad PaBHO MaTpHuel, Np nomMoH KkoTOpod BU BBo_UTCA 
HHBOJNOWHA 

A SAIS RARE 

As6epT moka3as, uTo amreOpa 2f — mosynpoctaa areOpa H, CleqOBaTe/IbHO, 
ABIACTCA IPpAMOH CyMMOH MpocTsrx aureOp Y,,...,%m C raaBHBIMH MaTpH- 
Pann yi ts, Rin- 

Teopema 1. Modynapnxaa epynna Py p, COUSMEPUMA C NpAMbLM NpOUs- 
BCORHUCM MOOYAAPHOLX epynn Poy Ra Obaacmo Ky p, Weasemca npouseedenue mM 


o6nacmelt Ky Ry: | 

Kak H3BeCTHO, BCAKad Upoctad avsreOpa ABJIAeTCH NOJHOH MaTpHUHOL 
amreOpoH Hal asreOpou c jemenuem. Vimeer mecro ceqyrollad TeopeMa, CBO- 
WAulad OMMCaHHe MOJYJIAPHbIX YTpyun VA Mpocrow aureOpbl K omMcaHHtO 
MOJLYJIAPHBIX TPYIM VA asreOpbl c AeueHHeM. 

Teopema 2. Ilycmo %,—aneedpa Keadpamnoix mampuy nopadKa 2p c 
enaenoll mampuyett R,. Ecau%,, paccmampueaemaa Kak abcmpakmuas areeopa, 
UsOMOPiPHAa nNoAHOL mamMpu4Noll AnezeOpe nopAOKAa m HAO aneeOpotic OeneHuem, 
mo p Oeaumca Ha mM U CYytecmeyem maKkaA aareeOpa KeadpamHolx mampuy, 
Y, nopx0Ka 2p,, Pp<p/m, sAeassowanca aneeOpol c Oenenuem, C 2naeHol 
mampuyeti Ry, umo obaacmu Ky, p u Kg, g, GHAAUMULECKU IKEUGANEHIMHLL, 


a modyaspHule epynno Typ u Dy, pg, Cousmepumot. 

TakuM oOOpa30M, OMMcaHHe BCeX MOJYJIAPHbIX TpylM CBeOCb K ONHCaHHtO 
MOLY IAPHbIX Tpynl AA amreOp c yenennem. Ilyctp Y&— anreOpa c JeseHnem 
Hajl [OMeM pallMOHaJIbHbIX UHCeJ C HHBOJIOUMeH A> a°, us0MopiHas asmreope 
YMHOXKeHH KakOl-HuOyAb p. M. OdosHaguM yepes of WeHTp avreOpbl Y, 
a yepe3 %)—COBOKYNHOCTb BCeX JJICEMCHTOB o%, COXPaHAOUIMxXcaA MPH HHBC- 
mouuu. U3pecTHo, uTo of, — aOcOsIOTHO BeUIeECTBeHHoe Nowe alreOpanyeckux 
uuces crenenu t H UTO % HOO COBMayaeT C oy, MHOO CoBMayaeT C oy (9), 
rye ge =—g, g2=%, %—AaOCOMIOTHO TIOJOXKUTEIbHBIM QICMEHT NOVA oF, 
B nepspom cayyae Y& Hasbipaerca aireOpol MepBoro posla, BO BTOPOM CJly4ae— 
areOpow BToporo poja. 

Ecau asre6pa 2 nepporo poga, TO ee paHr r paBeH ty, iO (Jew aan ie 
(1,2). Cryuai v= 1, T. e. cayya copnajenua YW c %,), MOApoOHO paccmorpeH 
B (4), MO3TOMY B aJIbHeHIWeM MbI Oy[eM CUHTAaTb, UTO ¥ = ae Ecan amreopa 
Y% Broporo poga, TO ee paur r paBeH 2ty*, rye v MOKET ObITb JIOObIM I[CJIbIM 
yucIOM. Odo3HauHM yepes © Kakoe-HHOyfb MaKCHMaJIbHOe KOJIbIO B Yc Ko- 
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HeuHbIM Oa3ucom. PaccmorpuM avireOpy MaTpHl, lopsayKa m C 9JleMeHTaMi 
us %. Baegem B 9TY asreOpy HHBOJIIOINIO 


ye (Ans) Te A° an (Ons), Drs 7 Ash 


Matpuny H ycoBuMcsH HasbIBaTb KOCOCHMMETPHYECKOH, eCJIM He =—H. 
Paccmorpym copokynHoctb A,, © BCexX MaTpHil G NopaqKa m C 9ueMeHTaMH 


u3 ©, JIA KOTOPHIX BbINOJIHAeTCA COOTHOLWIEHHE G°HG =H, rye H — Heko- 
Topad perysapHaad KOCOCHMMeTpHyeckad MaTpHlla. 

Ilokaxem, uTo rpymma Ay, D> 210 MOyIApHaA Tpynna Ja HeKOTOpOH 
amreOpbl, H30moppHon YW. 

PaccMOTpHM M-MepHOe MpOCcTpaHCTBO BeEKTOPOB-CTOJIONOB C KOMMOHEHTaMH 
u3 aureOppr 2. Dro mpocrpaHcTBO MOXKHO paCCMaTPHBaTb Kak MpOcTpaHCcTBO 
pasMepHOCTH mr Haj MOJIEM pallMOHaJIbHbIX uNceN. ComocraBuM KaxK OH MaT- 
puue A c amemeHtamu u3 YW mHHeHHOe NpecOpasoBaHue 

ay 
Aas eee |: li (1) 


aim 


KococuMMetpHyueckoe CKaJApHoe MpoHsBeyleHHe onpejesetca bopmy ol 
(a, b) = S(acHb); (2) 
S(c)—cmeq 9mementa c B anreOpe Y%, a a? — BeKTOp-cTpoKa C KOMMOHEeH- 
Pa 
Ba 
B waulem mpocTpaHcTBe cylecTByeT TaKOH Oa3uc: 
oe Cn (3) 
yTO JIMHeHbIe UpeocdpasoBanua (1) sanncbiBaioTcA B 9TOM OasHce WesoUNc- 
JIGHHBIMH MaTpHIaMu Tora HU TOJIbKO Tora, Kora BCe IJICMeHTbI MaTpHIbI A 
IpuvagexkaT Koby ©. OSosHauHM uepes Ry MaTpHLy CKaJIApHOrO MpoHs- 
BeyeHuaA (2) B Oasuce (3). Ilycrh npeoOpasoBanue, cooTBeTcTByIollee MaTpHIe 
GEA, 9, SallHcbiBaeTca B Oasuce (3) Matpnuelt U. CopokymlHocTb Bcex Mar- 
puy U oOpasyer Moqyapuyto rpynny Ty ,, ABJIAIOULyIocH TOUHBIM Mpej- 
crapsleHHem rpymnbt A,, ». 
Vimeer Mecto Takxe H OOpaTHoe yTBep»xXjeHHe. 
Teopema 3. JIm6aa epynna Ty p,? CBABAHHAA C AAeeOpoll C OenaeHuem Y, 
cou3sMepumMa C Kakoli-NubYyOb 2pynnou An D- 
OrmerHM, uTO ecw ©, H O.—]Ba MaKCHMAaJIbHbIe KOJIbILA C KOHEUHbIM 
6asucom amre6ppr YW, To rpynmbl AnD, H ADs COH3MepHMBI. 


Jipe matpuunt H, u HH, ycNOBHYMCA Ha3bIBaTb ZKBMBAJICHTHbIMH, eCJIV 
cyllecTByloT Takad MatTpuiia B c smemeHTamu v3 Y% u Takoli 9JIeMeHT p U3 
weHTpa asreOpp Y%f, uro 

fe —— OB HeB. 
MoxHo loKa3aTb, uTo ecm H, u Hy, 2KBUBAaJICEHTHBI, TO rp yb} ae ©, H 
»? 1 
Ai,D, CousMepuMbl. HetpyqHO nokasatTb, YTO KaxKad KOCOCHMMeTpHyuecKan 
MaTpHlla SKBUBAJIeHTHA JMarOHaJIbHOU MaTpUlle. 

PaccMOTpuM Tellepb BOIpoc 0 CTpykKType o6uslacTu Ky,p, JIA Tpynubl Ay 5: 
Crpyxtypa o6mactn Ky Rn, 3aBHCHT TOJbKO OT BellleCTBeHHOH o60/10UKH 
areOppi 2 u or matrpuupt H. Tlostomy B qambneiimiem Gyyem o6o3HauaTS 
K 9p, uepes Ky ,,. Ecam anreOpa & nepporo poga, To, Kak JIerKO BUJeTb, 
BeleCTBeHHad OOoO"Ka Y%—mH6O NpaAmMas cymma ¢ aureOp BellecTBeHHbIX 
MaTpHIL Broporo TopxyKa, JIMOO MpamMaa cymma ¢ amreOp KkBaTepHHOHoR. 
B mepBoM curyyae O6sacTb Ky ;, Upeacrapsset co6ol npovspeyenve ¢t cum- 
MeTPHYCCKHX OOsacTeli TpeTbero Tua creneHu m. Bo Bropom cutyyae O6sacTD 
Kyo 4 lpeycraBsner coOoH mpouspeyenue ¢t CHMMeTpHyeCKHX OOsacTeli BTOporo 
Tula cTeneHH m (8). 
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Ecau anmreOpa &—sroporo poga, To ee BellecrBenuasd O6o0uKa — lIpamad 
cymMa ¢ asireOp KOMIIJIeKCHBIX MaTpHIl MopsyKa my. B stom cayuae CTpykTypa 
oOacTH Ky , 3sapucuT ot H. Beeyem nouatHe o6 unyexce H. Ilycrn 


(1) G 
aes sis Hy! — Bee MOA, COMpAKeHHbIe C MOeM %). O6o3HauHM uepes 
1 (2) 
H™’,..., H™ coorpercrsyrouyve compsxKenubie c H matpuup. B Bemecrsen- 
HOH OOOOUKe MaTPHYHOH asreOppl nopsyka m Hay W marpuuam H™,..., A? 


COOTBETCTBYIOT KOCOSPMHTOBbI MaTPHUbI Wopayka my. M3pecruo, uro co6crBen- 
HbI€ 3HAYeHHA PeryJIAPHOM KOCOSPMHTOBOM MaTPHIlbl YHCTO MHUMbI. OGo3HauHM 


yepe3 9g, YHCO COOCTBEHHBIX 3HaueHnit matpnunt H) ¢ apryMeHtom «7/2, 
a yepe3 S,—HaMMeHbIlee 43 YHCe op, my—s,. VMuyexcom H naszopem e- 


JIOUMCICHHBIM BEKTOP Ss = (s,,..., 5). OSosHayum uepe3 K{’” copoxymHocrs 
BC€X MIPAMOYFOJIbHBIX MaTpHIt Z U3 p CTPOK HU q CTONONOB, JIA KOTOPBIX 


LZZ<E. Eco p=0, to KY” cocrour u3 ognolt rouxn, KY” spaserca 
CHMMeTpHyeckoH oOOslacTbio epBoro Tuna. MoxkHo moKa3aTb, 4TO eCJIH 
S = (S,,...,S¢)— HHIeKkc H, TO OG6macTb Kay e€CTb IIpaMoe TpovNsBeyeHve 
(s,, my—S,) 

oosacteH K 5 homies ie “. 3amerum, uTo cyuecTByloT MaTpulst 
¢ sHOObIM Hallepey, 3a]aHHbIM HHJeKCoM. 

Kak Oplio MoKa3aHo As6eptom (7), CylecTByIOT TpH Tula asre6p c Je- 
JICHHEM, ABJIAIOULHXCA alreOpaMH yMHOXKeHHH Pp. M. 

Ileppuat tun. Anreopa 2 — anre6pa Broporo poga. PaccmorpuM BHayase 
cayuaH, Korja asreOpa Y% KoMMyTaTHBHa, T. €. ABJIA€TCH MHHMbIM KBaj[pa- 
THUHBIM PaClIHPeHHeM o% aOcOJIOTHO BeLIeCTBEHHOTO NMOJIA avsireOpanyecKHx 
yucedl of, creneHH ¢t. Mupomouva B of —93TO Tepexoq K KOMIMJI€KCHO Ccorpa- 
2KeHHOMY uncy. Kosmbuo © — 9TO COBOKYNHOCTb BCeX IeJIbIX YHCEJ NOMA of. 
pynna Ap, —3T0 rpyliia Bcex MaTpHy, G NopsAyKa Mm, IJICEMCHTbI KOTOPbIxX— 


UeJIbIe YACMA NOJA oF, YHOBJICTBOPAIOWULHX COOTHOIMCHHIO 


(Sy, MyY—S;) 
1 


GHG =H, 
Ecam s = (S,,...,S¢)— HHgeKc Matpuubl 1, To oOnactb Ky ,, Aa rpynnpl 
Ay — 3T0 MpowsBeyeHHe CHMMeTpHYecKux o6acTreH mepBoro Tula 
(s,, My—S,) 
Re ee Ka “. Touxolt Tako o6nacTH saBaaeTcd MaTpHUHBIii 
BpekTop Z = (Z,,..., Zz), rae Zp —UPpAMOYrO/bHadA MaTpHa C Sp CTPOKaMH H 
m— Sp cTomOuamu. CyllecTByeT Taka KOMIIJIeKCHad MaTpHila PR, 4TO 
PHP, S47 i hu ). 
re m—Sp 


Kangol matpuye GEA, 9 coorBercrsyeT MaTpH4Hbit Bextrop M — 
PAV)», iz), My = P,,1G™P,. Conocranum matpuue G € Ay. Hpeoopa- 
soBpaHHe o6acTH Ky ,, 

Ve L  L) SL = (Zi, Ze), y = (40 ia 
Zn = (MiaZn + Mrs) (MarsZr + Mra) ?, 

OrmeTHM, YTO HeKOTOPbIe H3 BBeCHHbIX HAMM py OblIM paccCMOTpeHbI 

B paOotax Bpayx u Ksmurena(’). Ognako B 9THX paooTax He OblJla ykasaHa 


CBA3b STHX Tpylm c asmreOpaMH yMHOXKeHHH Pp. M. 
Onucanne rpynn Ty, wu oduacTH Ky , jaa modo auredppr Uc qe- 
r!INo yNO 


JIGHHEM BTOpOrO POfla MOKHO IIOJIYSHTb pW MNOMOWH aHaJIOrH4HbIx coo6pa- 


>KeHHH. 
Bropok Tun. %—anreOpa HeonpesesenHbIX KBaTepHHOHOB Haj 


aOCOJIOTHO BeILCCTBEHHBIM MOJIeEM aIreOpawueckHx UMCe o% cTenenH t C Oa- 
3UCOM 
ee ee on a E, 
a w 8—aOcOsOTHO NOJOXKUTeIbHbIe uHCNa oA %. MuBomouna 3aaerca 
cooTHOWeHHAMH if =i, j°>=j, ko =—R. 
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Ilomb3yxaicb Teopemoli Xacce (°) O MpexcTaBeHHH YHCe Mp NOMOULH 
KBay[paTHuHOli (popMbl OT 4 MepeMeHHbIX, MOXKHO NOKa3saTb, YTO BCe KOCOCHM- 


MeTPHYUeCKHe MaTPHI[bl 9KBUBAJICHTHBI MerKly coOoH. 
OoosHaumm yepes © Kakoe-HHOyb MaKCHMaJbHOe KOJIbIIO aJreOppl Wc 
KOHeuHbIM Gasucom. MoyysasapHaa rpynma A,, 9 COCTOHT M3 BCeX MaTpHIL G 


¢ 9leMeHTaMH 13 D, quid KOTOpHIxX G°RG = kE, H =kE. Comoctapum Matpuue 
G nopayka m c 9semeHtamu 43 % BemlecrBeHHyio MaTpHily M nopsyKa 2m 


Gy +VoG, G.V6+G, V gi 
GsVip-—G, V.6hl06G; VG oe 
MoxHo cunTaTb, TO TOUKO oOOmacTH Ky ,, ABJIACTCA MATPHUHbIM BeKTOp 


Z=(Z,,...,Z1), THe Z,,...,2Z¢—KOMMJIEKCHbI€ CHMMeTpHuecKHe MaTPHIbI 
¢ MOJOKUTebHOH MHUMOM yacTbio. ConocrapumM maTpuue GEA, » mpeodpa- 


30BaHHe 
EE (Lig vecemy LEE =U ay pe “Mm yi 
Ze = (MZ, - MP VMS Ze Me | mith) yh) 


3 
Tperuh run. &%—anreOpa onpeseeHHbIx KBAaTepHHOHOB Hal aOCOJIOTHO 
BELICCTBEHHBIM TlOJIeEM avireOpanyecKuxX UuNCe of cTelleHH t c 6a3HCOM 


O=G,+ Gi + Gj +GROM = | 


a al ee ij = — fi, i? = — 4, P==8 k? = — a8, 
% HW PB — aOcOMOTHO MOJIOKUTEbHBIe BIEMeHTHI Noa %. MnBomouuA ompeye- 
ASACTCA COOTHOMeHHAMH if = —i, j>=—j, k7 = —R. 


Ilycrs H — kococumMMeTpHuecKkand MaTpHa MopsAyKa m c dIeMeHTaMH H3 YU. 
O6o3HauuM yepe3s © Kakoe-HHOy][b MAKCHMaJIbHOe KOJIbILO C KOHeUHBIM Oa3H- 
com aureOppt &. Tpynna A, cocrouT us BcexX MaTpHIl G NopsyKa m c 


Q/IeMeHTaMH u3 ©, [WIA KOTOPbIX BbINOHeEHO cooTHomeHHe G°HG = H. 

Toukoh o6nacTH Ky ,, ABJISeTCA MATPHUHbIM BeKTOp 

Zo Zia ee es LZ, = — Lp, Lil, + E> 0. 
ConocTaBuM Kako MaTpuie G c auemMeHTaMH 43 2 KOMMIeKCHy!O MaT- 
puny W 
GyenGael a Seal 

—GyVE- Gi Vee =|, Ve 

Tycts W,..., W —marpuust, conpaxenupie c W. MoxHo moKka3atb, 
yYTO JWI moOoro s cyulecTByer Takai matTpuua P;, uro PJ =ZJP,, 


iP,TP, =H, 
T=(o gh F=(e O) 
TIomoxum M, = PAW Pp. M CONOCTaBHM KaxKOH MaTpuue GE AD 5 Wpe- 
oOpasopaHue 
LN Zs ee La een yy Mr, Mie. 
Zn = (MniZn + Mis) (MisZa + Mra), y, ( 


B 3akmouenve Bplpaxkaio OarogapHocts A. O. Tenntbougy u VW. P. IMa- 
(bapeBHYy 3a BHHMaHHe, NpOABJIEHHOe HMM K HacTOIUeH padore. 


C= G+ Gi + Oj + Oko W =| 


KanyxckHi mesaroruyeckuii ; Tlocrynuso 
HHCTHTYT 17 IV 1956 
WHTHPOBAHHAA JIMTEPATYPA 
1A. A. Albert, Ann. of Math., 35, 500 (1934), 2 A. A. Albert, Ann. of Math. 
36, 886 (1935). *H. HW. Marenkuit-Ilanupo, AH, 106, ‘Ne 6 (1956). 
‘UW. HW. Watenkuik-Ulanupo, W3s. AH CCCP, cep. marem., 20, 53 (1956). 


°K. 3ureab, Arromopdupie bynkunn, M., 1954. ®H. Hasse, J. f. reine u. ang. Math 
153, 113 (1924). 7H. Klingen, Math., Ann., 130, 137 (19565. ‘ mi 
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Torsann Akanemun Hayk CCCP 
1956. Tow 110, N 4 


MATEMATHKA 


b. A. POSEH®EJIbA 


PEOMETPHYECKAS HHTEPMPETAWHS CHMMETPHYUECKHX 
MPOCTPAHCTB C NPOCTbIMH ®YHJAMEHTAJIDHbBIMM PPYMNAMH 


(IIpedcmabrexo akademukom I], C. Anekcandposoim 13 IV 1956) 


Bepxe (7,”) qa KmaccupHKalHio BCeX CHMMeTPHYeCKHX pocTpaHcTB C 
HEKOMNAKTHBIMH TPOCTbIMH (byHAaMeHTaJIbHBIMH Ppynnamy, aHasoruunyto Ksac- 
cudukanun. Kaptana (*) if KOMMaKTHBIX MpocTHIxX rpylm. OgHoBpemeHHo u 
He€3aBHCHMO Ty Ke 3ayauy JIA KMaCCHYeCKHX MpocTHIx rpynn pewun Deyeu- 
KO (4), HaleqwiMi, B YacTHOCTH, ABa pocTpaHcTBa, mponymenHbie Bepxe*. 
Mp! lloka3aJIH, YTO BCe CHMMeTPHYeCKHe MpocTpaHcTBa C KOMMAaKTHBIMU mpo- 
CTbIMM (PyHAaMeHTaJIbHbIMH TpynlaMH, Kak kKJlaccHyeckuMH (°), Tak HM OCOOBI- 
MH (°), MOryT ObITb reOMeTPH4eCKH HHTepMpeTHpoBaHb! B Bue MHOroobpasuit 
oOpas0B CHMMeTPHH pa3JIMYHbIX HeeBKJIMJOBbIX MPOCTPaHCTB, JIA OTeJIbHbIX 
HEKOMIaKTHbIX Ppyll aHaJIOrHuHawd HHTepliperauHnaA Oblia TpeysoxKena Hamu (5,7) 
wu Meyenko (*). B HacTosmleH paOote aHanorHuHad HMHTepMperalua CTpOHTcA 
J\JIA BCEX CHMMETPH¥eCKHX NPOCTpaHcTB C IpoOcTHIMH (pyHJaMeHTaJIbHbIMH rpyn- 
nama. B paOoTe TpHMeHsIOTCA OObIYHbIe OOO3HAYCHHA KOMMAKTHBIX MpOcTbIx 
rpynu, a JIA HEKOMMAKTHbIX py MpHHATHI Te Ke OOOSHAUEHHA, YTO MH VA 
KOMUAaKTHBIX Tpyll C TOM Ke KOMMJICKCHOM (OpMoli, HO co 3HauKamH 1,—,~. 

ByyemM paccMaTpHBaTb mpocTpaHcTBa Haj, avsreOpamu AR BelllecTBeHHbIX 
qucesl, R(«) KOMMJICKCHBIX HJIM JBOHHbIX uHcel, R(a«, 8) (aHTH)KBaTepHHo- 
HOB, R(«, 8, y) (aHTu)oKTaB, R(a, 8, A) u R(«, B, y, A) KomnuekcHbIxX HI 
JIBOMHbIX (AHTH)KBaTepHHOHOB HU (aHTH)OKTaB, R (a, 6, A, B) u R (a, 8,7, A, B) 
(aHTH)KBaTepHHOHHBIX (aHTH)KBaTepHHOHOB u (aHTH)oKTaB, R(«, 6, 7, A, B, T) 
(aHTH)OKTaBHBIX (aHTH) OKTaB. Ba3sucbl 3THX areOp COCTOAT, COOTBETCTBEHHO, 
M3 9seMEHTOB 1; 1, a; 1, a, B, a6; 1, a, B, «8, y, ay, By, («8)y HW M3 Mpo- 
W3BeJeHHH JTHX ZIeCMeHTOB Ha aHasloruuHble 3uemeHTpbr |, A, B, AB,..., 
IpHueM KBay[paTbl Bcex 3JIeMeHTOB a,...,A,.... paBHbl -- 1, 9/eMeHTHI 
a, 8,... A@HTHKOMMYTHpyWT, Tak xe kak A, B,..., 9emenTbla,...uA,... 
KOMMYTHpyioT. QuiemeHTb! % OOosHauatoTca i, j,k, l,..., ecum #@=—I1 u 
é,f,..., ecmw o@ =-+1, ananoruunpie sementer A o6o3nauarotca I, J, 
ee, Se EVP. *).. (06 stax anreOpax’ cm. (7), crp.'441,° 449) “w 534). 

TlpoekTHBHBIe NpocTpaHcTBa Pp, Pna(a) HU Pn(a, 6), Pn(%, B, A) 
u P,y(a, 6, A,:B),. Pa(a, B, 7) 4 Pn(«, 8.7, A) . ompefenenn. .p (7) (cTp. 
270, 578, 668, 679 u 683), ocTambHbIe ONpeyesAloTcA aHaJOrH4Ho. 


P,(%,...) MpxAMbIe WM MJIOCKOCTH, KOJWIMHeaMH WM KOppeJIANHH ONpeesAIoT- 
CA Tak Ke, Kak B Pp. “A 

HeeskaugoBH mpoctpaucrtsBa Sy, Kn(«),.+.,Kn(%, 8,1, Ay B, 2) 
Ha 9THMH asreOpamu onpememaiotca Kak Pp U Py(%,.. .), B KOTOPbIX ompe- 


5 eit i 
* TIpocrpancrsa c dyHameHTaibwol rpynnok “A, 4 cTalMoHapHbIMH rpynmamn 


Dry ¥ Choy. 


2 2 
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yleleHO paccrosHue @ Mexyy Toukamu x(x!) un y(y') Mo dopmyse 
cen rfBF) QP ABE) Bano 


rye x—>xX H X—>xX—Tepexosbl K COMpAxKeHHOMy 92JIeMeHTy B  aureOpax 
R(«,...) uw R(A,...); Pp— QeMeHT auIreOpbl, MpH KOTOPOM cos? @ MIpHBo- 
yutes K Buy a+ ba+cA + daA. Bcayyae Sp, Kn(%), Kn (%, 8), Kn (%, B, 7) 
9 
cos? BellecTBeHeH, p= 1; B cayyae K,(«,8, A) u Kn(«, 8,7, A) cos? 
NIpHBog_uTcA K Bugy a+daA, NosTOMy B TepBbIX CJy¥aAX @ CBOHTCH K 
OJHOMY, BO BTOpbIX CyyadtX —K JBYM, a B OCTAJIbHBIX CLyYaAtX — K YeTbIPeM 
BeIN€CTBCHHBIM HHBapHaHTaM (3TO HarsiafHO BUAHO Ha upHMepe Ky (i, j, /) 
u Kn (i, j, J, J), HomyckaroulHx MOjeuIM B Bue MHOrooOpa3sHi NpAMBIX Kon4, (2) 
HW 3-MepHbIX MocKocTelt Syni3). SaMeHaa B (*) UponsBeyenua y! xv na ejyy'z', 
rye ¢; = —1 gana / 3nauenHHh ¢ u +1 WIA OCTaIbHbIX i, MbI OMpeyeJIHM 
l l l l 
He€BKJIHOBbI MpocrpaHctBa Sp, u Kn(%,...). I pocrpancrsa C'S ail 

l l (2) (2) (2) 

Y ( Kn (a, B), ( Ke (a, B, A) H 1G; (a, B, ia B), Kr (2, 1) Kr (, Ba > A) 
ompeyesenbt B (7), (cTp. 151, 622, 677, 683 u 684). B Kn (a, .. .) aGcomor 
I 
HM J[BH2KCHHA OMpeMeAIOTCA TaK 2e, Kak B Spy. BO MHOPOM aHavIOrHYHbl He- 
I 

eBKJIHJ[OBbIM CHMIIIeKTHYeCKHe TIpoctpancTBa Spry ((*), cTp. 353) u ‘°K pp («,8) — 
IIpocTpaHcTBa, OTsMuaIoulHeca OT Ky (%, 6) 3ameHol B (*) NpovsBeyeHuh y! x! 
Ha (e;)« 4 y! ax!, 

CUMMeTPHH (HHBOJIONHOHHbIE peocOpasoBanHHA dyHaMeHTaJIbHbIXx 
rpylll) HeeBKJIMOBbIX IIpOCTpaHCTB HMeIOT BU]: 

1) ‘zt =e,2'—oTpamenune oT (/—1)-MepHowH tNaocKkocTH 
(npu /=1 Touxu, mpH /=2 npAMOH) H e€e€ NOMAPHI; MNOCKOCTb HU ee 
MOJIAPbl MOryT ObITb MHHMO COMpsAXKeHHbIMH. 

2) ‘x2! —=(e;) x2/+1, ’g2i +1 —-+(e;) x2i—B TOM Culy4ae, Kora IpeoOpas0BaHuHe He 
ABJIACTCA UACTHDIM Culygaem (1)—oTpaxkeHHe OT 1apbhl MMOCKOCTeH Ha 


1 
a6comwre; B'S, KOHIPyeHUHA TpAMbIX, COCAHHAIOULAX TOUKH TakKHX IJO- 
cKocTeh —nNapaTaKkKTHuecKaH KOHIPYeHUAA. 


Fs ee ; — 1 
3) ’x2! = (¢;) e241, 2/41 = +- (e;) x?! BK, (%) —CHMMeTPHA OTHO- 
CHT€JIbHO NMapaTakTHuecKOH HIM CHMNMeEKTHYECKOH KOH- 
rpyeHWHH, OOpasylomux  MojemH,  coorBerctBeHHo, ‘"K,_, (x, 8B) w 
i) eine 
K Pn (a, 8). 3 
2 


4) ‘xi = (e;) z! BK, (a), ‘x! = (e;) cB OK, operate: 8) ka heh (hi) odie 
Be Kale, 2), “' Kpn (@, 8) wi. Rye, 8, Ava) Gl =e lena Ae 
OK, (a,..., A, B), ’x! = (¢;) (aB)-4- (a (Bx!) BO 'Kn (a, B, x) HM Kn (a, 8, y,A,..-)— 
Os Drage C3H V1 51) 5Oo7, HOPMaJbHDBIX n-Weme — reoMetpryeckiHx MecT 
TOUeK, H30MeETPHUHbIX, COOTBETCTBEHHO, OS OK, (X, waa es OK (x), 
DOIG (aA. 0), ORK (ere 2 Ay IGG, 6) we ORG (a8. Aeon 

5) ‘wi = (e))o2x!n B K, (a, 8, A), ‘zi =(e;)etAtzi Ax wu ‘zi = 
= (c:)(—1 + aA + 8B + «8AB)ai(—1+0A+ 6B +a8AB) mpuo? = A2, 


p= BB Kn (s, 8, A,B), ‘a! = (c:) (a8) *(a(B(*)) B Kn (a, B, 7, A), 
‘ah = (e;) (xB) 1 («(BA4x!A)) B OK; (a, 8,7, A, B) —oTpaxeHua OT HOp- 
MaJIbHBIX fN-aHTUneneh. 

6) ‘x! = 1/2 (1 + ¢;) a + 1/,(1 —¢;) f(x‘), rae f(x!) —orpamenne (4) nam 
(5)—oTpaxXeHHA OT HOPMAAbHHX N-nNOMynenel. 


AnaJloruuHo OMPeeCMIAIOTCAH CHMMCTPHU IIPOCKTHBHbIX HW CHMIJIEKTHYeCKHX 
MpOCTpaHcrTs. 
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Teomerpuyeckasd HHTepnpeTauna CaMMerpiyecKux NpOCTpaHcTB C MpOCcTSIMH 
(PyHAaMenTaIbHbIMH Tpynamu B Bue MHOrooOpasnii OOpasoB CHMMeTPHH B 
PaccCMaTpHBaeMbIX MpOCTpaHCTBax BbIparkaetca cneLyiomei Tadimueli, B crpo- 
KaX KOTOPOH ykKa3aHbl: rpytina, MpocTpancrso upeycTaBulenua, CTalHOHapHble 
NOAPPYItibl CHMMETPHYeCKAX MPOCTpaHCTB H COOTBETCTBYIOUNe HM CHMMeTpHH 
B MpocrpaHctpe MpejcraBseHua (Cpe CTalMOHapHbIX NOsrpyunl HeKOMMaKkT- 
HOM rpylbl Ha MepBOM MecTe CTOHT MaKCHMaJIbHas KOMMaKTHaA noyrpymna): 


: ; y ie i ale. Be 
A,: K,@—A,, oe ee a OM Pena a By WJM Den kee 
. . . a 2 2 
Ca, Cx _— xe rd ry2itt ne x"), 
& l k l—k i i i 
- < — x Via oe a L 
A,: Kn (7) Pay x Ags x Dy, a x ss a xD; (i= pes ), Ba Le 
1 2 
1 Bf eh ay Gti eeeOe TA 4  ot-t ai meek cess fi i)x 
Diyy (x =%'), nti(%" = §; very a Sk Dy UDO ey EA oa 
2 2 2a 
i i 2i I 4 Ler oe Beal 2i+1 IN 7 2i = 
x 1D, Ca = rtrd ry2i td __ xy, ee (‘x Vee 2i pty ss ee )g Gass (x 
2 2 
SA 4 2i+1 x2!) 
oa i moe EN iN A il peak, 
ee ee) a) Pe Be) aan Dee eo a as 28), AX Axe x Di 
Bo; on 
6 roe Be i Na if Vee a aN 
See A Ux Dye see te tT 2h OR cana Day (=e; x, We 
2 2 aes 
Tal 2 Srig at 2i+1 “yet Syn ail hac aN re) 
j= €,x'), CA x aa Uggs xk Hyg =x » Unpee = — ¥) 


Aon+1° K, if: Den aes bd Aan <eDi ex — ex > ke SS z(t + ¢;) x + 


+ = (1—e,)i-tx!i unm npn n=2m+1 ‘x! =i x'p, As, Ace ay 
(‘x = = (eye 4 = (1—e,) i1x!i wou mpu n= 2m ‘x! =i-1x! i), 
Dry (4 =i * st), Ci. (* =’): 
es on sates Mee ie 
1 EE ee LAE EY 2 (Fa Vee Ora Cera e Woe A x Asn—am—1 X 
= 2), WA) XD (et eI) Dt see OM re 
tui A Nt sy em j 
Cay (% Se,x Wu, =e;x') . 
Bix: ae Bie KD) se ee =x ) oe i ; 
Bee (Ss 8, cD ta Mies tay ns De hee ke 
ae AED ae hi cy 
are i i 1, is 
Cee eke ed a), A CY x =ex'), A,_, XD, (* =i °x'l). 


: ‘ es 

, ie R 1—k re a ti. j-yl; 
eae AS (i, J) —C,xC,_ py “CyX” Chm (* =8;%); Brea Di ) 
(x2! — ja titl; "2itl 


unpan=2l C, (i) (x= xtitl 'y2it1 — 2!) A 
— {12h jy, a 
(ep Kea (i, e) H SPono1- A, X D, eat 


la a tains Ley D1 eee 2) ab Ee ey 
Cm XCn—m (xi Sex MOK SEX”, X ej 


i. i 2i UPS 2i 
ce! ve Z 2b 2h oad ee eey, ) 


: : say ape 
, Cr (i) (Ex Se laa a — 


2 . . 
i ! Ait 4i-+ly 1 pe tee eal « 
2 y ’xti ax Wee aan OTA, MID SiMe Ee 


=—xX ’ 


ait2’ Ait Airs, ’ Ait2____ yfi 
i j Mei i Qn a eri Bi+1 __ y2l 
i +1 7 y2h+ 1 aes s =the U x =x Xx : 
_ "2b = YS cee iaas att — — €x ie 7 Vie x Ds CK ; 


i i (1 Bk i '2i+1____,2t) 
tx’ =e.x! Dy (xt, Pt x") 
Deg iy Kr sen BX Bam (* Eie )s An-1 1( : 


7. Fase i Erg iiaeeP x, ¢ 
* Awanormuno cTpostca uuTepmperaywu A,,,,: K, (i, @, ) n (by @)s 


ay + : aay" 
ant 1K (i t,t) a **Aenti: Ky (i @ ) 


l a uk N Rk I—k k 
Dyce Spartan Dp x JD. ey wu By _, X B. ae ae oe 6 SB Dees aed sen & 
2 cae 2 
1 
ae ; CULE Aes 
Ge oar. (xb est") 2 Ane KD (eae Smart alae ae ean ays 
Bedi) MD GC esa PE a ene ee ee ee 
2 oy 
Ae x 1D (x?! 32 gritd 1 2i+1  y2ty 


. . / ; i li i — 
D,,* Kea Gif; 1) Da Don 9m (Ck e;X'), Dom4y “ Pon—2m—1 oes 


| ce | eo 

PCy) td ek A), Bar, Bape (Gi: =Fle;)(—1+ il + jJ + RR) x (—1+i+ jJ—RR), 

Bi (bb 8) x) 4 (ei) (deta eK) SAL a 
(x 


Das Kin Gb, J) Ag XD, (eet ei), D, xD ee a ec) SB ae Gane 


2 
D 2 (i) (2x2! a itl abi ee x2! ; yo x D, Cx = ¢; i141), Ane x BS (‘x2 = 
2 
sat PTL ght yy oe, 

Go. KG, J, )— A, Xx Ay (xt = en) se) 

Bie Ko Gai) — By (a em Cpa (x = eG x) er 

Eg: Ko (i, j;b1) — Ds X Dy, (x'=e,x'), Fy (%! =x!), As x A, ('x! =k (i (7x!) 
Cy (x) = 4 (7x'))). 

Es: Ka (i, j, 1, E) « Po (i, j, 0) — Fa (‘x'= x! w uj= x!)Ds x WD, (‘x'=e,x4), Fy (xia 
=e,x' wu, =e, x"), As x Ay (‘x)= hE (fx), Cy ('x) = RAG) w uy = kX 
x (i(7x))) PR, 

E,: Ke (i, j,1,1J)— Dy x A; ('x' = e,x' wan ’x' =k 1 (i (fx!))), . Es x Dy (x' & 
=I-3x' I), Ay (x)= k-1 (i (fI-1x!1)))*e, 


Es: Ke (i,j, 4,1, J, L)— Dg (‘x! =e,x'), Ap X Ay (x! = h(i (fx!) RRR, 


Koomenckuit Tlocrynua0 
lle4arOrwuecKH HHCTHTYT 12 IV 1956 
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Hoxnaye Akagemuu nayx CCCP 
1956. Tom 110, Ne 1 


MATEMATHKA 
Buarosect CEHJIOB nina a ae 


OB OAHOM KJIACCE PEPYJIAPHO-MOHOTOHHbIX ®YHKUMU 


(ITpedcmasnzeno axademukom C. H. Bepriumetinom 1 VI 1956) 


C. H. Bepumreiiu (7,2) paspadoran Teoputo peryApHO-MOHOTOHHEIX (pyHK- 
WMH —TakHX OCeCKOHeYHO ju*ppepeHuupyemblx B JaHHOM MpomMexyrke (a, 0) 
(pyHkuuh f(x), BCe MpOH3BOQHbIe KOTOPbIX COXpaHSAIOT MOCTOAHHBIM 3HaKk 
(SaBHCAIMH BoOOoMe OT NOpAyKa WpousBo_HON), T. e. YyROBJETBOPAIONINX 
yCJIOBHAM 

oP AO, We ao cA Hee Ousl eee, 
Pe ep e tt. 
Mpi paccmorpuM ksiacc K, dyHKUHH, peryJApHO MOHOTOHHBIX, orpaHHuen- 


HbIX B KOH€YHOM IIpOMeKyTKe, JIA KOTOPbIX BbINOJHAeCTCA yCJIOBHe Mepno- 
JMuHOCTH 


Oe i lig (est OR g (a8 Oe Pee Re Beh 


B qadbHeliwiem yepes g OyyqeM O603HauaTb HaMMeHbIUMA NepHo NoceqoBa- 
TEJIbHOCTH & 9, &j, &£2,..-. Kpome Toro, 6e3 orpaHHyeHua OOULHOCTH MOKeM 
peqnosaratTb, YO ¢7 = 1, a=0, b=1, uw OyyemM nucaTb AIA KpaTKOCTH 


ley Fry | 
Sar = Xn. 


HerpyaHo Buyetb, uTo ecu f (x) EK., To 
linsve, Ph ede=iooe ir = 0 2 es-.); 


va Xy 
a up g >3 umeem cBepx Toro 
lim ..e”nf (x) <_ 00. 


+ >1—Xp 
3ro no3sBouseT HaM MpesosaraTb, 6e3 orpaHuyeHUA OOMHOCTH NpU gq > 3, 
yTo PyHKuMH v3 K, cylecTBy!oT B COOCTBEHHOM CMBICJIe HM HMeIOT TIpOH3- 
BOJHbI€e BCeX MOPAAKOB Ha 3aMKHYyTOM oTpeske [0, 1]. 
‘ Ha ocHOBaHHH HHTepnosAWHOHHOK Popmysbl Adena —Touyaposa nowryyaem 
duia pyuHKunl f(x) us K- 
n 
4) 
f (2) = DyayPy (x) + Rn (*), (1) 
v=0 
rye 
ts ty—1 


vv 
ay = lim eyf (x), Py (x) = codt,\ t,dt,... \ ty dty, 


vty ° My Xy—1 


x 
Ra (t) ={ todty | audts. | cnenpaf"t) (f)dt, te = ent ta- 


Xo M1 Xn 


to 
~~] 


xv 
IIpHHumaa BO BHHMaHHe, YTO \ "9 (t) dt > 0, ecm uHTerpupyemad (byHK- 
Xn 
una o(t) HeOTpHIaTembHa Ha orpesKe [0, 1], 3aKsoyaem es 3aTpy (HeHHH, 
uto P,(x) u Ry(x) Bxogat B Ke. 
Jlanbueliwee OyfeT OCHOBLIBATbCA Ha CJleYIOWMX Tpex JIEMMaXx. 
Jlemma 1. Ecau f(x) npunadasencum K., mo Pynkyua 


x t, tqg—1 
g(x) =\ wodty \ Pine, \ cqaf (t) dt 
he vy vg-1 
mooce npunadrencum Ke. 
JIemma 2. Ecau f(x)€Ke u 
Lie ON cy eect et eee) (2) 


se iP tg-1 


h(x) =f (2) — g(x) =F (x)—\ todts | adta... \ sah (dt 


Xo xy Xg—-1 


npunadaencum K,. 
Ha ocHopaHun sieMMbI | jocTaTouHO MOKa3saTb, 4TO (yHkuHA (x) = 


= /( (x) — f(x) upuuaqiexut K,.. [pu q=1 uq=2 mposepka BpINos- 
H#eTCH HenocpeycrBeHHo. Ilycts g > 3. Tora 

| #) (1 — xa) | = [fF (1 — xn) — 7 (x2) | = 

ss] ee 2 rel] TO) | | OL ea) 


WJ1H 
enf() (1 — xn) < engi ft) (L— xn) (2=0,1,2,..-). (3) 


O6dosHauHM yepes k mo60e HaTypaJbHoe HCO, a Yepes p — HaTypaub- 
HO€ YHCJIO, NOMYHHEHHOe YCJIOBHAM Xptp=O0, Xripy, =O. Takoe uncao os 
IeCTByeT, MOCKOJbKy g>3. B TaKOM CJyYae erip = Sai piy = — SR 
Jlanee HeOTpHaTebHbIe H HeyObIBalollve PyHKUMH epipyg [ik tera) ew a 
Srtp |’ +) (x) BOrHYTHI HW, CJIeqOBAaTeJIbHO, 


ertptg [eter (x) > err pry xfetPt (1), 
ertp [OTP (xX) <eapp xfe ter (0). (4) 


C pyro cropount, 


1 ime 
en¥™ (x)= en | dty V dtp... | [porte ta (t) — pr (ty at 
“ho = FR4y *htp—1 
x Pat 
=\ dt, ete \ Chtp—1ehtp Le retr® (t) — fr+er(t)] dé 
“k tRty +p+P-l 


H, CJl@OBaTeIbHO, M3 (3) HM (4) BbITeKaeT ¢,')(*) (x) > 0, vem H sakaHuMBaetcs 
WOKa3aTeJIbCTBO JIEMMBI 2, 
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Hatiyqem HepasJIoKUMbIe aJIeMeHTbI (OTHOCHTebHO TepMuHOmOrHM cM. (*)) 

| (x) MHoxectsa K,. Ilycrp cuayama lim jf) (x) 40 mp nexoropom n. B Tako 
Be Feary 

ciyyae pasmaraem (byHKuMio f(x) mpH nomomn (1) Ha cmaraembie u3 K,. 
Takum oOpasom, ecm cbyHkuua f(x) HepasioxuMa, To f(x) =CP,(x), rye 
yepes C oOo3HayeHa NOJOKUTebHaA MOCTOAHHAS. : 

Ilepexoqum K cayuato, Korja f(x) yqoBmerBopseT ycnoBuio (2). B Tako 
cayyae pasiaraem f(x) Ha OCHOBaHHH sJieMMbI 2 cylejlyIoNluM o6pa3om Ha 
cJlaraemble “43 K,: 


a tg—1 


ag lee \ ty dt, \ hd tudes \ tof (t) dt. 
Xo xy ¥q—1 


Ilyctb cdbynkuus f (x) Hepasiox%KuMa B K,. B Takom curyyae 


x ty oy 
M(x) = \ ty dt, \ dbs... \ <1 f (t) dt, (5) 
Xo vy Yg—1 


rye 4— HeKoTOpad MOCTOAHHAA, yAOBJeTBOpsAoMlad HepapeHcTBamM O<A<1. 
Tlonaran 1/A = «% wu qudpepeniupys gq pa3 paBexcrso (5), nowyuun: 


[') (x) = atf (x) (a> 1). (6) 


JlemmMa 3. Cywecmeyem He Oo0Abiule OOHO2O 3HaveHUA nOCMOAHHOL «, 
npu Komopom cyiecmeyrom pewlenUuA ypaeHenus (6), yOoersemeopsiowue ycao- 
euro (2), npunadnencauue K-. Hepasaowumele cpedu nux (ecau makoeole 
umeromcn) pasauuaromca meocdy cobolti AULLb Ha NnocMoAHHolt mHOCUMeAD. 

HJloka3aTeJIbcTBa Mbl IpHBOAHTb He OyyemM. HanoMHHM TOJIbKO, YTO TOX- 
JeCTBEHHO Hcuesarollve (pyHKIMH He CUHTAIOTCA Hepa3JiO%KHMbIMH. 

OdosHauuM yepes R.(x) HepasoKUMy!IO CyHKUHO, YOBJIETBOPAIOLULy10 
(6) u (2) 4 mpHHagnexantyio K., ecm TakoBad cyuecTByer. EcaH TaKopoii 
HeT, NomoKHM R.(x)==0. Takum o0pa30M, Hepa3JIOXKHMbIe 3JIEMeHTbI MHO- 
wKecTBa K, HaxoqatTca cpequ pyHKunH AnpP, (x) (2 =O, 1, 2,...) u AR, (x), 
rye uepe3 A, Ay, A,, Ag, ... OOO3HAYCHbI MOJOMKUTeMbHbIE MOCTOAHHBIe. 

OnpeyemuM B MHOxecTBe K, HOpmy P(t), noaraa 


P (f) = lim f(x), 


++ 1—Xo 
WM CuYeTHYIO KOOPAHHATHY!O CHCTeEMY, NOJlaran 


Fy (f) = f(r); 


rye “epes £1, fo, f3,... OOO3HAYeHA HEKOTOPaAH MOCJeAOBaTebHOCTh HCE, 
pacnOJIOXKeHHEIX BCIOy WOTHO B uHTepBae (0,1). HerpygqHo BuyeTb, TO 
MHoxkecTBo K, KOMHaKTHO OTHOCHTeEJIbHO KOOpPAHHATHOH cucrembl {Fy (/)} 4 
Hopmpl P(f), a HopMa P(j') nomyHenpeppipHa cHu3y. Takum o0pa3omM, BbI- 
MOJIHeHbI BCe yCJIOBUA, pH KOTOpbIX IpHMeHHM MeToy $1. A. Taramauukoro (*), 
HM Mbl MpHXOHM K CJlejlylouleMy pesyJbTaTy: 

Teopema. Kaocdyto dyxxyuro f(x) us K. mono npedcmaeumb 6 eude 


f (x) = Dy avP, (x) + AR. (x), (7) 
v=0 
oenda = Omi v= Ol 12... 3) 0. 
(OOpatHoe, T. e. YTO yHKUMH Bua (7) MpuHayexat K., Toxe BepHo, 


HO TPHBHaJIbHO.) ; 
3ro mpesvioxwenve joxasano C. H. Bepnurreinom jin aOcoJOTHO MOHO- 


TOHHBIX H WHKJIMYeCKH MOHOTOHHBIX (yHKIUHH. 
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3ameTHM B 3aksOUeHHe, YTO ecIM cyHKuHaA f(x) orpaHvueHa B HHTep- 
Bavie (O, 1), GeckoHeuHoO AudpepeniupyeMa WH YOBJeTBOPAeT YCJIOBHAM 


| lim 7 (x) | Py (1 — %y) <0, 
y= © > *y 
1—¥%> t;, tn 
lim \ ty dt, \ Ba ee {al fet) (D) [dt <00, 


eo o, 5a, 


TO [ (xX) MOX%KHO pa3JIOXxKUTb B aOCOJNOTHO CXOAAMLMHCA pA Bua (7), Kosp- 
(DHUMeHTbI KOTOPOrO MOryT H He ObITb HeOTPHWATeIbHbIMH. B Takom cJlyyae 
cbyHKuMA f (xX) ABIAeTCH pa3sHOCTbio AByX (yHKUnH us Ke. 

Cunraio CBOUM IIpHATHBIM JOJTOM TIpHHeCTH OwlarofqapHocTh mpo. AOK- 
topy WW. A. TaramMauykomMy, lof’ pyKOBOJCTBOM KOTOpOrO BBINOJHeHAa 9TAa 
padora. 


Couvickul rocyapcTBeHHbIM YHHBepCcuTer Ilocrynuo 
Copus, bonrapua 1 VI 1956 
HWMTHPOBAHHAA JIMTEPATYPA 
LC H- Bep ui Trew, Goop. “cou; 1. 1902 s~erp, 35; - 4 Gry Dee pes 


wereun, Coop. cou, 2, 1954- erp. ,100;\.u 106499 SI. AS YT arama wk me 
Foqumauk na Copulickua yuupepcutet, 48, ky. 1, u. 1, 69 (1953/54). 
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ornagn Akanemuu HayK CCCP 
1956. Tom 4110, Ne 4 


MEXAHHKA 


A. C. KEJIb30H 


CAMOWEHTPHPOBAHHE H YPABHOBEWMBAHHE DKECTKOLO 
POTOPA, BPALUJAIOULETOCA B JBYX YNPYrHX ONGPAX 


(ITpedcmasaeno axademuxom B. H. Cmuupnosoim 1 III 1956) 


IIpu Oompumnx YIIOBbIX CKOPOCTAX POTOPOB COBpPeMeHHBIX PHPoOCKOMMYeCKUX 
MpHOopos, UlIMHereli BepeTeH B NpPALMAbHBIX H KPYTHJIbHbIX MalUMHAaX, 
WeHTpHyr HT. M., MOCTHPaIOWHMX AECATKOB THICAY OOOPOTOB B MHHYTy, Ocoboe 
SHaYeHHe MpHOOperaeT CTAaTHYeCKOe HM [HHAMMYECKOe YPaBHOBeIMBaHHe Bpallla- 
1OWWHXCA MaCC IlyTeM CaMOLeHTPMpOBaHHA B mpomecce pasorst. 

Panee OpiI0 H3BeCTHO CBOHCTBO CaMo- 
IeCHTpHpoBaHHA THOKOrO Bala, Bpalilarwo- 
meroca B %KeCTKHX ONOpax, Halleqmee WH- 
pokoe MpHMeHeHHe B TEXHHKe WH MCuepmbi- 
Baroulee HayuHoe OOocHoBaHue (!). B ua- 
CTosieH paOoTe MOKa3aHa BO3MO>KHOCTb 
NowyueHuA Toro xe spdPekTa camMoleHT- 
PHpoBaHHA JIpyrHM IyTeM, KOHCTpyupya 
XKeCTKHH POTOP B ABYX YIpyrux onmopax. 
Takoe pemleHue 3ajauH WesecooOpa3uee, B 
YaCTHOCTH, JIA THPOCKOMMYeCKUX MpH6o- 
poB MH BepeTeH. 

IIpu OonbuiMx yrOBbIxX CKOPOCTAX po- 
Topa UCKJIOUMTeIbHOe 3HaYeHHe MpHodpe- 
TaeT mpoOsemMa YyMeHbUIeHHA JMHaMNde- 
CKHX COCTABJAIOWMX peaKUWH M@xKLy Bpa- 
UlarollMMCA BaJIOM u ONnopolt. B HacTos- 
mel paOote qaeTcA MeTO pacueTa HM KOH- Puc. 4 
CTPyMpoOBaHHA yIpyrux Oop, MOsBO/s10- 

WMH CBeCTH K HyJIO JMHAMHYECKHE CoO- 

cTaBIAoOMHe peakuui omop Ha 3ajaHHol YyrOBOH CKOpOCTH Ip HaJIHYHH 
cTaTH¥ecKOH HM J[MHaMHYeCKOM HeypaBHOBeWICHHOCTH PpoTopa. 

; CaMomeHTpupoBaHue HeypaBHOBemeHHOTO poO- 
TOpa B yupyrux onopax. PaccMoTpxM MauJpie KoNeOaHHA 2KeCT- 
KOrO poTopa B [{BYX H€3aBHCHMbIX yupyrux onopax (puc. la). Cnyual, Korya 
06a NOWMMHMKa 3ampeccoBanbl B OOmel BTyKe (puc. 16), OyeT paccmoTpeH 
OTJe€IbHO B YACTH, KacaromlelicA oNpeseneHHA peakUMH OMOp. 

Tiudepenmuanbubre ypaBHeHHA MasbIxX KOMeOAHHH poTopa © yueTOM THpo- 
cKonMyeckoro adpekta Oy,yT 


Mie = — CY — CoYoy Mzg= — C121 — C922, (1) 
Aws — By = == ColeZy — Cyl 12, Awy + BB = Colotfo + Clay, (2) 


rye M—mnacca koseOmomuxca Yactel (poTropa H ONOP)$ 1, Yor Yo, 21; Za, 2c — 
KOOPJMHAaTHI WeHTpa HWKHeH UW BepxXHeli ONOp M WeHTpa HHCpuMM CHCTEMPI 
(poropa u onop); A —MoMeHT MHepyHH poTOpa OTHOCHTE/MbHO ero OCH CHM- 
metpHu; B—MOMeHT HHeplHH poTOpa BMecTe C OMOpaMH OTHOCHTEbHO ICH- 
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TpasIbHOH, TOPH3OHTaIbHOH ocH; 8 — yrou Me*KY MpOeKUMeH OCH poTOpa Ha 
MJIOCKOCTh XY H OCbIO xX} {— yrOuI Me%Ky OCbIO poTOpa HM ee MpoekuHeH Ha 
TIIOCKOCTh xy. KoopgHaTbl Yc, Z HW yrubl P, Y BbIpaxkaloTcA yepes KOOP]H- 
HATH! Y1, 21, Yo, Z2 CJC MYIOUMM OOpasom: 


1 l 
Ye =U i + Yo ; ; fe = 24 1 ey 5 (3) 
B= oe ve AES ES (4) 


Pemenve STO CHCTeMbI OJHOPOAHBIX WuddpepeHiMasIbHbIX ypaBHeHHH C NO- 
CTOAHHbIMH Koo(ppHIMeHTaMH CKJIaybIBAaeTCA 3 TWlaBHbIX KOJIeOaHHi JBYyX 
THIIOB: NepBoro THIa 


Y, =a, sin (pt +4), Y= a, sin(pt + %), (5) 
Z,== GO, COS(PE + @), 25. ==, COS.(Din a) 
MH BTroporo Tura 
y, = a, sin (pt + 4), Yo = A, Sin (pt + «), 
Z2;=—a,cos(pt+a), z=—a,cos(pt +). 


I 


(6) 


Tlepppli THM riaBHbIX KOJeCaHHH COOTBETCTBYeT «IIPAMOM) IpeleccHH po- 
Topa, BTOpOH THM YTwJaBHbIX KONeOaHHit ABJIAeTCA «OOpaTHOy npelmeccueri 
potopa. Uacrorp rmaBHbIX KOJIeOaHHH OpeseAIoTCA U3 JByX ypaBHeHHH, 
OTMHMVAIOMNXCA [pyr OT Apyra 3HaKOM MIpH FupocKoNMyeCKOM WieHe: 


(Bp? + Awp — Cyl3 — c,l{) (C, + Cg — Mp?) + (cyl, + Cole)? = 0. (7) 


OTH [Ba ypaBHeHHA He HMeIOT OOMIHX KOpHeli. Kaxxqoe ypaBHeHHe HMeeT 
2 OTPHMAaTeJIbHbIX H 2 MOJIOXKUTEJIbHbIX KOPHA. 

OdosHayad: e@—cMmeljeHHe WeHTpa TAXKeCTH OT OCH BpalileHHs; 
6—yroJl HakJIOHa YJlaBHOH WeHTpadbHOH OCH poTOpa K OCH BpallleHHs; 
y, 2—KOOpHHATbI TOUKH reoMeTpHyecKOH OCH poTopa (OCH BpallleHHus), Je- 
KalleH Ha OHO BbICOTe C WeHTPOM HHepIHH, HMeemM: 


Yo=yt+ecosot, 2—=z2+esinot. (8) 


AnaJIOrHuHo JIA yFJIOB, COCTA@BJICHHbIX, COOTBETCTBEHHO, TJlaBHOH IWeHT- 
paJIbHOH OCbIO poTopa H ero TeOMeTPHYeCKOH OCbIO, HaXOJMM 

B= $,+6cos(wt—e),  Y=y7,+ sin (ot —=e), (9) 

rye (wt —¢)— yroul Mexkjly IOCKOCTbIO, B KOTOPOM Je*KUT yrou 6, H Ms0C- 

KocTbio xy. Tlogcrapad 3HaveHuA Yc, 2c, B, 7, coorBeTcTBy!oulve (8) u (9), 

B ypaBHeHua (1), (2), HaxoqumM yuppepeHuuasbHbIe ypaBHeHHA MaJIbIX KOvIe- 


OaHul poTopa, BbISBaHHbIX efO CTaTHYeCKOH WH WHHAaMMYeCKOH HeypaBHoBelleH- 
HOCTbIO: 


My + CY + Coa = Mew? cost, Mz + C2, + Co2, = Mew sin at, 


Aw8, — Bt, = — Cyloze — 1,2, — (B — A) w%8 sin (wt —e), ae 
Awy, + BS, = Coloys + C,lyy, + (B — A) wd cos (wt — ¢). 


YacrHoe pellieHve, onpejesisionlee BbIHyKJeCHHbIe KONeOaHuA poTopa: 
yi, =a4,coswot + b,sinwt, y, =a, coswt + b, sinot, 
: ; 1] 
Z; = a4,sinwt—b, coset, z, =a,sinwt — b, coset, Gee 


rye Q,, a, WU by, by NerKO BbIUMCAIOTCA. 
V3 ypapuenua (11) culeqyeT, YTO BbIHYAKCHHBIM KOJIeOaHHsM poropa, 
BbI3BaHHbIM ero CTaTHYeCKOH HM JHHaMMYeCKOli H€yPaBHOBeHIeHHOCTBIO, CooT- 


BeTCTBYyeT «IpsMaAd» NpeweccuA C yrAOBOl CKOpocTbIO ©, paBHOli coOcTBeHHOMi 
yrOBOH CKOpOcTH poTopa. 
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PaccMorTpyM, KaKOBbI Oy/yT BbIHYKeHHbIe KOeOaHHa poTopa, ecJlH yBe- 
JIMUMBaTb HEOrpaHHYeHHO ero yrsioBylo cKOpocTb w. V3 sBpipaxenuli quia Ko- 
SPPUUHEHTOB a;, b; caepyer 


lima, =1,6cose—e, lima, =1,8cose—e, 


lined; = 00 sine, lim 6, = 2,6 sin e. Ca 


Tlomb3yxicb STHMH MpejebHbIMM 8HaYCHHAMH MOCTOAHHbIX, MOXHO H3 ypaB- 
HeHHM (11) HaliTH mpeyerbHbIe 3HAeEHHA KOOPAMHAT Y,, 21, Yo, 2a, WOMcra- 
BJIAA KOTOPblI€ B ypaBHeHna (8) Hu (9), Haliqem npeyesbHbIe 3HaveHHA KOOpyU- 
HaT MWeHTpa HHeplHH poTopa HM yIVJIOB OTKNOHECHHA TaBHOM OCH MHeEpIMM OT 
PeEOMeETPHYECKOH OCH poTOpa: Yc, 2%, B H yO pH w-soo. Orcwsa cue- 
AyeT, TO MpH HeOrpaHHYeHHOM BOspacTaHHH YyIsIOBOl CKOpOCTH poTopa cra- 
THYeCKaA WH JHHAMMYeCKaA HeypaBHOBeWIeCHHOCTH poTOpa CTPeMATCA K HYJIIO; 
poTop c 95 creneHaAMH cBOGOAbI OGsaqaeT CBOLCTBOM CaMOL|eHTpUpoBaHua. 


PeaklWH Mek Ay poTopoM u onopam4u. Cocrasum judbepennu- 
aJIbHBIe ypaBHeHHA JBHXKCHHA HHXKHeEH HM BepxHeH onop (pue. la). Ecau 
MbI OTOPOCHM POTOP H 3aMeHHM ero JelcCTBHe Ha OMOPbl HCKOMBIMH peakIHa- 
MH, TO HX 3HaYeHHA ONpeyeuATCA ypaBHeHHAMH 


Ry, = (C, — mo*) A, cos (wt — yx), Re = (Cc, — m,o*) A, sin (wt — y), (3 
Ryo = (Cg — ma”) A, cos(wt —), Rzp = (Cp — maw”) A, sin (wt — v), ) 


rye 
b 
Ai =V ai +0, tgy=— Lo eer ig (14) 


Giese 


li3 9THX PaBeHCTB BbITeKaeT, YTO ECM MeKy MaccaMH MOMMNHHKOB, 
XKECTKOCTHIO IIPyKHH HM YIJIOBOM CKOpPOCTbIO OyJeT CyMIeECTBOBaTb 3aBHCHMOCTb 
M, = C12; My = C20, TO palHaJIbHble peakHH MexKy poTOpoM HM ONopoH 
OyyT PpaBHbl HyJIO WH Mp HaJIHUMM cTaTHYeCKOH HM J\MHaMMYeCKOM HeypaBHO- 
BelWeHHOCTH. 

STH yCJIOBHA, Mp KOTOPbIX AHHAMHYECKHe COCTABJIAIOWIMe peakUMi Me*Ky 
POTOPpOM HM OMopaMu OOpalllaloTcA B HyJIb, OCTaIOTCA He€HM3MeCHHBIMM HM C yue- 
TOM yipyroctu potopa. HalijenHoe yclopue (u3sH4YeCKH PaBHOCHMbHO pe30o- 
H@HCHbIM KOJIe@OaHHAM H30JIMpOBaHHOH OMOpbl, WH NOITOMy 3HayeHHe HMeeT 
TObKO yrJIOBad CKOPOCTh poTopa, HO He ero ylipyrve CBOLCTBA. 

B cayyae, Korya o6e onopbl 3allpeccoBaHbI B OOMeH BTyJIKe (pu. 16), 
YCJIOBUA OOpalleHHA B HYJIb peak ONOp pw HasMunu CTaTHYeCKOH HV JH- 
HaMHUeCKOH HeypaBHOBeLeHHOCTH poTopa OyjyT 


Cy ly Wee Gimaiele> 
@2 


[eee (15) 


? Zz @ 


B.atux dbopmywax J,, 1, — paccTrosHHA OT WeHTpa MHeEPWHH BTYJIKU COOT- 
BETCTBCHHO J{O HH%KHeH HM BepxHeli onopbl, M — macca BTyJIKM BMecTe C OMO- 
pamu; /,—MOMeHT HHePpUHH BTYJIKH OTHOCHTeJbHO TOPH30HTa/IbHOH OCH, 
IIpOBeeHHOH yepes WEHTp HHEPIHH BTYJIKH. 

ApTop lpvHocHT frvryOoKyio OularofapHOCcTb mpod. An diy lyppe su 
lO. B. Jjonmromenko, cyemaBlluM px] WeHHbIX 3aMedaHHl. 


JleHHHrpagcKoe BbICWIee HHKEHEPHOe MOPCKOe YUHJIHULE Mocrynns10 
uM. afMupasa C, O, Maxaposa 24 II 1956 


WMTUPOBAHHAA JIMTEPATYPA 
1E, J. Huxoaau, Teopua rupocxonos, 1948. 
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Hoxaage Akagemuu nayr CCCP 
1956. Tom 110, Ne 4 


PH3SHKA 


10. M. AJO u TI. A. UYEPEHKOB 


PACHPEXEJIEHHE SHEPrHMM B CILEKTPE HEKOFEPEHTHOrO 
H3JIYYEHUA IEKTPOHOB, JBYOKYLLHXCA B CHHXPOTPOHE 


(ITpedcmaeaeno axademuxom JI. B. Cxobenoyoineim 21 ITI 1956) 


CormacHo KiaccHyecKOH TeOpHH, IpH ABYXKeHHH 3JIeEKTPOHOB B MarHHTHOM 
Moyle HMe€e€T MeCTO H3JIyYeHHe SICKTPOMArHHTHbIX KOeOaHHH Cc yacToTamnH, 
KpaTHbIMM YacTOTe OOpallleHHA SEKTPOHOB MO HX KpyroBoH TpaeKTopun (1-3), 

VMHTeHcHBHOCTb HalyueHua J,, IpHXoAAadcA Ha N-lO TapMOHHKy, onpeye- 
JIN€TCA BbIPaxKeHHEM 


a 20, e2n'!s era As yt 
In = 0 |— 0 (y) 2) eau): (1) 


rye e, Ey, E u wy — COOTBETCTBEHHO, 3apsy, SHCPrHA NOKOA, MoHad 2HepruA 
H KpyroBad 4acToTa 3JIeKTpOHa, JBHxKyWerocd MO TpaeKTOpHu payuyca R; 
® (y) —dyHkuuaA Oipu*; OY’ (y) — ee nponsBoquas; y = n’h(Ey/E)?. 

Usnyyenve pe3Ko HallpaBsleHO H MpaKTHYeCKH COCpefOTOUeHO BHYTPH KO- 
HyCa, OCb KOTOPOrO COBMafaeT C HallpaBJICHHeEM MrHOBEHHOM CKOpOCTH 3JJIeKTPO- 
Ha, a yroul pH BeplIHHe «% paBeH 

2 
ge nis — (2) 

MakcumyM H3J1yueHHA MpHXOAHTCA Ha PApMOHHKY N inax, YAOBJICTBOP AIOLMLY1IO 

COOTHOIL€H IO 


max = s(z) (3) 


H Y 9JICKTPOHHBIX yCKopHTesehH Cc paguycom opOuTsi nopayKa 100 cm sexKUT B 
BUAMMOH OOaCTH CHeKTpa pH 9HeprHAx IeKTpoHoB E100 Mos. C sBospacta- 
HHEM 9HeEprHv MaKCHMYyM, Kak 9TO CyleflyeT u3 (3), NepememlaeTca B CTOpony 6o- 
Jlee KOPOTKHX JWIMH BOJIH. 

Uisnyuenve 3J1eKTpOHOB, BH2KYULMXCA B MA@rHHTHOM TOJle, 9KCIepHMeHTaJIb- 
HO HCCeqoBaoch B pxye pabot (* °). Ognako onTHuecKHe xapakTepHcTHKH 
3TOFO H3JYYeHHA H3MePAJHCb JA WHTerpaIbHOrO U3MyYeHHA IJIEKTPOHOB 3a 
BeCb UMKJI yCKOpeHHa. 

B HacTosueli pa6oTe H3MepeHO OTHOCHTeIbHOe pacipeseseHHe SHEPrHH H3- 
JIy4eHHA MOHOSHEPreTHYeCKHX avIeKTPOHOB C sHepruamH 150; 225; 250 Mos B 
o6slacta cuekTpa oT 4000 go 6100 A**. 

Yckopewue 9JIeEKTPOHOB MpOHSBOAMOCh Ha CHHXpoTpone MusnyecKoro 
wnctutyta um. II. H. JIedegesa AH CCCP c makcumasibHolt sueprneli 250 Mos. 
Cxema 9KcnepHMeHTa TipuBeyena Ha puc.1. U3nyuenne aeKTpOHOB BbIBOMJIOCb 
M3 KaMepbl CHHXpOTpoHa Yepes KOCOM MaTpyOok C MeKCHTaCOBbIM OKHOM, 
PacHOJOKeHHBIH TO KacaTesIbHOK K op6ute. 


* MyuKunn iipu Ta6ympoBanpl (’). 
** Tlaa yabTpaduoneToBOn OGaCTH CeKTpa aHaJIOPHYHbIe ONbITHI C APYPOH MeTOAMKOH Bbl« 


nomnenbt B pa6otax (7), 
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CnekTpaJIbHbIii aHaJH3 M3JyYeHHA MpOM3BOMJICA MpH3MCHHbIM MOHOXpo- 
MaTopoM Tuna YM-2, BxoqHad UWelb KOTOPOrO OPHeHTHPoOBaslacbh NepnleHAUKy- 
JIAPHO K IWIOCKOCTH OpONTI, a CepeqHHa ee HaxXOfUsaCh B STO MOCKOCTH. 
Tlepey BbIxoHOli UlebIO MOHOXpoMaTopa yxKpemsas1CH POTOYMHOXKUTeIb DIY -19, 
3KpaHHpOBaHHbIh  CBHHILO- 
BbIMH OlOKaMH TOMMHHOH 12 
CM, JIA 3allMTbI OT (ona, 
CO3aBaeMOro Y-H3JIy4eHHeM. 

Curyasl Cc BbIxoya dorTo- 
YMHOXHTeMIA NofaBaicA Ha 
YCHJHTeIb MOCTOAHHOLO TO- 
Ka C OTPHWaTeIbHOH OOpatT- 
HOH CBA3bIO Y,, B KOTOPOM 
HMIYJIbCbI Hap AXKeHHA Mpe- 
oOpas0BbIBaJIHCb B HMIIYJIb- 
cpr ToKa.Jjanee curHas mMo- 
CTyNal Ha wWveHpoBbil oc- 
uuanorpap /Z/O,rge sann- 
CbhIBaJICA Ha oTomlenky 
BuOpaTopoM, coOcTBeHHas 
Puc. 1. Cxema ycranopku HM. K, — ummysapcnast HOnH- NactotanscOTAD Ouest 
SallMOHHad KaMepa, V1 — yeunurens KaHasia CBeTOBOrO OAHOBpeMeHHO CO eke 
curnasa; Y2— YCHJIMTeb UMMYAbca HOHH3AHOHHOM Ka- MMIIYJIbCOM Ha IlJIeEHPOBOM 
MepbI; Vg — YCHJIMTeb OrHOaloneli HMIyIbCa YCKOpsio- ocluorpae 3allMCbIBa- 
uyero HampsKenua, Lf. O.— ineliospili ocuunorpap yycb CHTHaJIbl HMINYyJIbCHOM 

. HOHH3aHOHHO Kameppr 1. 
Have MPONOPUMOHAJbHbIe HHTCHCHBHOCTH TOPMO3HOTO Uu3yYeHHA, a CJeMOBa- 
TEJIbHO, NPOMOPIHOHAIbHbIe YHCJLY YCKOPACMBIX 9JIEKTPOHOB B KaxKOM IHKJIe. 
JlanHbie sTHx sanncel nosBONAIH HOPMHPOBaTb OCIMOrpaMMBI K Oj{HOMY 
HM TOMY %K€ YHCIy SeKTPOHOB. 

Kpome Toro, 3amucpiBasch Tak2%Ke MMIMYJIbCbI OrnOarollelt BbICOKOUaCTOT- 
HOrO YCKOp#iollero Hanps»KeHHA. Samucb CHrHasIOB Beach Ha CKOpocTu 0,5 
M/CeK. OqHa u3 TakKHX OCIMWIOrpaMM mpHBeyena Ha puc. 2. 


4 
MaNyyeHue 


Pue. 2. OcunanorpamMbl uMnybcos: J — cBeTOBol uM- 
Nysbc, 2— uMMyAbc HOHH3AWHOHHOH KaMeppl, 3 — uM- 
Nybc ornOaioujeh B. Y. yCKOpsAloulero HaNpsmMKeHHA 


J\iA Kako BrIOpaHHOH AMMHbI BOJHbI 3anmHCcpIBanoch 8—10 wuKnos. Ilo- 
BOPOT IIPH3Mbl MOHOXPOMaTOpa IIPOH3BOMMJICA CHeMHaIbHbIM JHUCTAaHIMOHHbIM 
NepefaTOuUNbIM MCXaHH3MOM, 4TO MO3BOJIAJIO CHHMATb CMeKTpbl B TeYeHHe 
5—6 MHH. : 

CucTema MOHOXpOMaTop — (OTOYMHOXKUTeNIb rpallyHpoBaslacb Mo CTaHjapT- 
Hou TeMMepaTypHo Mamne C BoAb:paMOBOlt HUTbIO, HMeIOUIeH APKOCTHYIO TeM- 
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nepatypy 2198”. Tlomyyenuaa cmekTpaibHad 4YyBCTBHTebHOCTh yCTaHOBKH 
NO3BONMa CHATb CIeKTpbI B AHana3soue oT 4000 yo 6100 A. 

OOpa6orka toTorpaduli ocluWIorpamM 3aksOYasacb B H3MepeHHH BeJIHIHbI 
CBETOBbIX HMIYJIbCOB B MOMECHT BbIKJIIOUCHHA .yCKOpAIOulero Halips»KeHuA U 
NPHBeCHHA PesyIbTATOB K OMHOM MHTCHCHBHOCTH. OHEpruA, KOTOPytO 3/1eKTPOH 
lipHoOperaet K 9TOMY BPeMEHH, ONPeAeMANAaCb U3 JOMOMHUTEbHO MPOBeJeHHbIX 
MarHHTHbIX H3MepeHHit. 

Ha puc. 3 CNOWIHDIMH JHHYSMM MpeqcTapnenbt rpaduKu pacnpeyenenna 
SHEprHH B CM€KTpe H3IyYeCHHA B OTHOCHTCJIbHbIX CHHHWAX JIA 39CKTPOHOB C 
sHepruamuH 150; 225 u 250 
Mop, BbIuHCJICHHbIe 10 (opmywe 
(1) c mepecuetom HHTeHCHBHO- 
cTreH Ha | A. Okcnepumentasb- 
HO NOJIYYeCHHbIe +3HAaYeHHA OT- 
MCYeCHbI TOUKAMH C yKa3aHHeM 
OlWHOOK H3MepeHHli, yYHTHIBAaIO- 


S 8.575 


4000 
IHM KaK OWIHOKH pu oOpaoort- 4 
Ke OCILHJIJIOrpaMM, Tak H OLWIHOKH 30 
B ONpeeIeHHH CIeKTpaJIbHo 20 


YYBCTBHTCIbHOCTH YyCTaHOBKH. 

IIpu o6pa6oTke 9skcrepH- 
MCHTAJIbHBIX JAHHbIX CJIEOBaJIO 4000 F000 F000 A 
Obl YUHTHIBATh H3MeHeHHe yruia yer 
% C H3MCHEHHEM f, KaK 3TO  Ppue, 3. Pacnpenenenve SHeprHu B cileKTpe uasy4eHHs: 
BbIT€KaeT H3 (OpMy.JIbI (2); TOUKH — JlaHHble SKCIeEPHMeHTAa; CNWIOWHAA KpHBaA — 
OyuHakKoO MOXKHO TOKa3aTb, 4TO TeopeTHYeckad 
IpH HaOmoqeHHu u3lyueHua 
9JIEKTPOHOB B CHHXPOTPOHE yFroOJl pacTBOpa KOHYyca (HeCKOJIbKO OouIbINHH 3a 
cueT OeTaTPOHHbIX KOJIeOaHHH), B KOTOPOM CocpefoToueHO u3yyeHHe, OyyeT 
MeHATbCA pH Mepexoge oT A, = 4000 A Jo A\»=6100A scero na 2%, 
YTO H€ BHOCHT CYII[eCTBeEHHOH OMIMOKH. 

Kak BHAHO H3 puc. 3, MOMyIeHHbIe SKCNCPHMeCHTAJIbHBIe paciipeseieHuA 
MHTCHCHBHOCTH B CIeKTpe H3JIyYeHHA SJIEKTPOHOB IIpH (UKCHPOBaHHbIX 3Haye- 
HHAX HX JHEP B Mpeemtax owHOOK OMbITa NOATBeEpKAaloT BIBOAbI TEOpHH. 
Ha6smogaromeecn (XoTA HM HE BbIXOAAee 3a Mpefebr OWMOOK u3sMepeHHA) 
CHCTEMATHYECKOE OTKJIOHCHHE SKCICPHMeCHTAJIbHbIX TOYCK B OOACTH KOPOTKHX 
JWIHMH BOJIH OObACHAeTCA, MOBHAMMOMY, MeCHbIUeH TOYHOCTbIO TrpasyHpoBKH 
CIeKTPaJIbHOH YYBCTBHUTeMbHOCTH YCTAHOBKH B 9TOM OOmacTH. 


Jnepeun 0 omnocum EOUHUYOL/ H 
S 


@usuyecku uHcTuTyT uM. II. H. Jle6enesa Tlocrynuso0 
Axkafemuu Hayk CCCP 16 III 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


17. Upaneuxko, A. Coxoasos, JAH, 59, 1551 (1948), 2 JI. A. Apuumo- 
Buu, HW. A. Tomepauuyk, K9TO, 16, 379 (1946). *1. Schwinger, Phys. 
Rev., 75, 1912 (1949). *P. L. Hartman, D. H. Tomboulian, Phys. Rev., 
Bieler (1900). Po Le Hartman, D..H. Tomboulian, 87, 233) (1952), 
6 F, R. Elder et al., Phys. Rev., 74, 52 (1948). *B. A. Pox, Ta6Onuupr pynKunt 
Spy, 1946. 
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Jloxaagu Axagemuu nayr CCCP 
1956. Tom 110, Ne 1 


PH3HKA 
H. fl. BA3APOB 


YPABHEHHA C BAPHALLMOHHbIMH TIPOM3SBOAHbIMH HW ®YHKUAK 
PACMPEJEJIEHHA JIS) CHCTEM CO CJIOXKKHBIM B3AHMOJIEHCTBHEM 


(II pedcmasazeno akademuxom H. H. Bozoawbosem 17 IV 1956) 


HaxoxjeHve paBHOBeCHBIX (byHKUMH pacmpeyemenua F(X, X2,..., Xs) 
(s=1,2,...) Qa pasMUHbIX CHCTEM 3HAUHTEJIbHO OOsIeruaeTCA, ECJIH BBeCTH 
HEKOTOPHI IpoHsBOAAMIN byHkWHOHAa (7). 

Ilycrb umMeem cucremy u3 M coptop c uncnom Ng uwacTHI, a-ro copra. 
Ecam 9Ta cHCTeMa HaxOjMTCA BO BHeIHeM Tone g(r), TO pacipeyenenne 
[u66ca 6yyeT 


al 1 
Lae iecd a ») ea(rd)]. (1) 
1<a<M 
1<i<Nq 
re U=LOq, (| ta,i —Tp,; |) — NOTEHUMaIbHad SHEPluA BSAaMMOJeHCTBUA YACTHIL 


APYr C APyroM; fai ONpesemseT TomOxReHHe 1-H MOJICKyJbI Q-ro KJIacca; CyM- 
MMpoBaHHe BeyeTcH MO BCeM NapamM Mousekyw1; Q—koHdurypalHOHHbI MHTe- 
rpaJl; B3aHMHbIe MOTeHWHasbI Dg, IpeqMONaraloTcA CHMMeTPHUHBIMH (PyHKUMAMH 
110 OTHOWeHHIO K a u OD. 

CBo6oquand SHeEpruA TakOl CHCTeMbI 


F =—0inQ=—0in exp({—] (U+ Dea(ra) har (2) 


peqcraBuder coOol PyHKUHOHA BHeLWHerO oA 9 (r). 
@ynHKWMN pacipeseneHHA KOMMVIeKcoB yacTH, Fa,,...a,(f,---,1s), HOPMH- 


4\ 
POBaHHble Tak, UTO ys Fq,,..a,(fis+++> Vs) dty,...drs, onpegenner Bepoat- 


HOCTb TOrO, 4YTO S OTIpeeJeHHbIX MOJIeKyJI H3 KJACCOB Qy,...,@; HMeIOT 
yKa3aHHble KOOp]HHaTbI B OObeMe V, MO2KHO BbIPA3HTb Yepe3 BapHallHOHHbIe 
NIpOW3BOAHbIe OT PyHKWHOHAaAa (2): 


V 3F 
89, (x) ? (3) 


N 

Fav (% 919) =a y— Fa (x|9) Fo(y|¢) — 

V ev BF, («| 9) 
— ——— F, (x|9)8 (x — y) ———_ - — — 

ND a Oe (x\¢) ( y) Ni— 855 39, (y) ? (4) 
re Say = 1 mph a=); o%4,=0 upu ab u r; OOo3HaueHbI Yepes xX, Y,.. 
Tlomaraa B (3) u (4) 9=0, Haiiyem cbynKuHH pacmpeyeneHua B orTcyTcTBHe 
OJ. 

Hi3 (4) BugHo, uro OuHapHad (pyHKILMA pacnpeyemeHuA MOMHOCTHIO BbIpa- 


*KaeTCA Yepes YHUTAPHble CPYHKIMM paciipefseeHHA pH NOMOULN BapHallHoH- 
HOH MpOH3BO]HOH. 
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| Uexonsa M3 pactipeyenenua (1) M onpejenenua cbyHKuM pacnpegenenua 
JeTKO HaHTH 3aMKHyToe ypaBHeHHe Jak yHHTapHoll tbyHKMH pacipejenenua 
C BapHal\HOHHOM MpOH3BOAHOH; Tak, B mpejebHOM cayyae Noo, V—s co 
Ho V/N =v u Na/N = ng uMeem: , 


OFA (x19) | 1 O%q (¥) 1 Sl (00, e— yD yn 
ge ae Patel) + Gs NEY all Palys) 
SF, (x| 
PAE, (Ol yee eel dps, (at 8) (5) 


39, (y) J 


HJIM B BapHallHOHHbIX MpPOM3BOAHBIX OT (pyHKUHOHasa F (¢): 


poor 1 99q(*) _8F a >) ae (x —= a |) SF SF 
Ox" 89, (x) 0 ax®  8%a (4) T 6 i<o<mM ox* ' 3?q (x) 89,(y) 
| eR are 82°F 
Se Ge eae 6, (OER | dy = (6) 


YpaBHeHHe (5) MOXHO MpeyCTaBHTb B BUIe 


OF, (x19) 4 Ob, (x) 
ge re a a (7) 
‘eee n < 3 
rye Ya (x)=¢a(x) + DB Joe u) Boy) 2 —y — 9 ay, 


Ypaspuenne (7) qua Fa(x|¢) mpegcrasaaer codoi mo tbopme ypaBHenue 
Toro >Ke BHJla, KaK HM B CJlydae JBHKeHHA YACTHI UeabHOrO rasa B 3ajaH- 
HOM BHeHIHeM ove tg (x). PeambHoe B3aHMOJeHCTBHeE MexKy YaCTHILaMH BbI- 
paxKaeTcaA B TOM, 4TO Yq (xX), He OObIUHOe, a ONepaTOpHoe Nove. 

Ecum B ypaBHeHuu (7) TpeHeOpeyb onepaTOpHbIM XapaKTepOM BHeLUHero 
NlOJIA, TO Mbl I1lOJIYYHM ypaBHeHHe, KOTOPOe ONpeyesAeT (PyHKUMIO pacrpeje- 
yeHusa Fa (x|¢) 1A CHCTeMBI C KYJIOHOBCKHM B3auMOgetcTBHeM. IIpu pasuo- 
»eHuu F,(x|¢) lO cTelleHAM UV MbI TOJIYYHM JIAd OnHapHoH cyHKuuH (4) 
3HaueHHe, CoBlayjaroulee c pe3symbtatamu JieOan (7). 

Ecum B ypaBHeHHu (6) NponsBecTH 3aMeHy (yHKIMOHaJIbHOrO apryMeHTa 
(x) Ha u(x) m0 (bopmysie 


© (x) = —61n(1 + vu (x)), 


TO OHO (qua M = 1) OyyeT uMeTb BUY 


0 3F 1 \ oD — y| ; ayer te or 


(ecb JIA COKpallleHHA MoOKeHO U(x) = Uy). JTO ypaBHeHve IIpH pas3vio- 
*KeuHK (pyHKUMA pacnpeyesenuaA mo crenensam 1|/v NosBOIAeT HalTH UX WA 
CHCTeM C KOPOTKOJeliCTBYIOWIHMH CHJIaMH B3aHMOjeHCTBHA. 

PeambHoe B3aHMOJelicTBHe MeX*Ky 3apA2KCHHbIMH YaACTHWAMH COCTOHT H3 
KYJIOHOBCKHX (f >fo) H W3 KOPOTKOJeHCTBYIOWHX CHI C MOTeHIMaaMu, COOT- 
BeTcTBeHHO, @,(r) u @,(r). OgHako, Kak OTMeYasOCb elle B (*), O CHX Nop 
OcTaBaslacb OTKPbITOH MpoOseMa NOCTpOeHHA pa3ssIOxKeHH, MPH MOMOMULA KO- 
TOPbIX MOKHO ObIJIO Obl HaXOJHTb KOPpeJIAIMOHHbIe (PyHKUMM pacipejesennA 
JWI CHCTeM C B3aHMOJeliCTBHeM, BKJUOYAIOWMM HM KyJIOHOBCKHe H KOpOTKOJen- 
CTBYIOU[He CHJIbl, H KOTOpble Obl AaBaJIM BO3MOXKHOCTb NOJyYaTb aCHMIITOTH- 
yeckHe OpMyJIbI JIA sOOOrO pou KeHHA. 

3yecb Mbl XOTHM H3JIOKHTb METO], HaXO*KCHHA (PyHKUuH pacnpejestenna 
© TAKHM «CJIOKHbIM) XapaKTepOM B3aHMOJeHCTBUA: 


® (r) = Do (r) + ®, (1). (9) 


Ilycrb nowHasd 9Heprua B3aMMOJeHcCTBHA CHcTeMbI u3 N YacTHI, Mp NO- 
TeHunasie (9) paBHa 


U=U,+ Dy Okie 
1I<i<j<N 


rye U,) — dacTb SHeEpruu B3aHMOJIeHCTBHA CHCTEMbI YWaACTHL, COOTBETCTBYIOMNLaAA 


moTeHuuay Do (r). 
Ec, KpoMe Toro, Hallla CHcTeMa HaxXOJHTCA BO BHeIWHeEM Tose —(x), TO 
KOH(PHrypallHOHHbIM MHTerpad WH CBOOOAHaA SHEPprA CHCTEMbI PaBHbl 


Q =\exp {-tu-= > p(x} dz... dry = 


1<i<N 
4l 1 
= \exp {-+-Uy— + >: ? (xi) Tl G+i@: 4))da...déx, (10) 
1<i<N 1<i<j<N 
F =— 61nQ, 


al 
rye f (Xi, x;) = exp \— (lei —%) p}— 1. Kax Q, Tak wu F mpeycrapusa- 
oT coOOM (PyHKIMOHabl BHeEWHero NOJIA (xX) HW SHEPrHH BsaHMOeHCTBHA 


i (xi, X;). 
®yHKwHH pacupegenenun Fy(x|o]|f), Fe(x,y|e|f) WT. A. Belpaxka- 
JOTCA “epes BapHaNMOHHIe MpousBo_HbIe OT cbyHKWHOHama F (e|/) m0 ¢ (x) 
mo (bopmysam (3), (4). Ognako, B OTMHUMe OT TpexKHHX CJyyaeB, Korya 
(PYHKUMM PacnpefeseHuA ONPeEMANHCh PeLICHHEM COOTBETCTBYIOMUX ypaBHe- 
HHH C BapHallHOHHOH MpOW3BOHOM MpH MOMOMIH yKasbIBaeMbIX BBIIUe pa3Jo- 
X%KeHH, Tenepb 3TH (PyHKIHH MOXKHO HaxoHTb HHaue. Mp ceuac moKaKem, 
uro dbyHkuHoHalt F(¢ | f) Mower ObITb BbIPaxKeH Yepes KOPPeJIALMOHHBIe 
_(byHKUMH pacnpeseveHuA CHCTeMbI pH NWoTeHuMae Do(r), Tak 4TO JIA Ha- 
XOXKJCHHA BapHalHOHHbIX MPOH3BOAHbIX OT F NO © UH, CJI€MOBAaTeIbHO, (yHK- 
uu Fs(x,,...,Xs|9|f), AUdpepenHuMabHbIX ypaBHeEHHH JIA HHX COCTABJIATb 
H pelllaTb HE HYXKHO, a HaflO 3HaTb JMUIb Fs (x,,...,%s|¢~) IPH MoTeHWHase 
®)(r), 06 ompeyeseHHH KOTOPbIX Mbl FOBOPHJIM BBIILUe. 
C sToH WembIo pasoxKuM dyHKuHOHal F (9|f) B pan: 


FID=Freo tlie) dedy + 


\ Ones? ae 
+y\i@ new (apa), arava dy en (11) 


4 Hayle BbIPAKeHHA JIA BapHaMOHHBIX IpousBOAHBIX (6F / of ry)p—o, 
(OF / Of cy®fxry) po HT. Ql. 
V3 (10) naxoyqum: 


8 62 52 pul 
Otis => lei ae 


57,30, So 
Wan 
SF 02 ( SF 1 3F SF | 8(e—y) 8F 
rer (Boer OL OL te ees 
(1 + fry) Wn 7? ae 0 89, d¢y 0 5p, Ne 


M, yuuTpipaa (3), (4): 


(1 t fas) gg = ty Fe (x,y) [el f). 


Tlonmaraa 3yecb fxy =0, Nonyuum 


oF ) 
Cae =a ae falta e), 


T. €, BapHalMOHHaA Nponspoyuad (6F /Ofry)o BbIpaxKaeTcH wepes GOuHapHylo 
(pyHKWMIO paciipeyesenua pu MoTenHane ®,(r). Mosromy B neppom upu- 
OM KeHHH, CormacHo (11), cBo6oqHad aHeprua cucTeMbI Ip noTeHuHase (9) 
paBHa 


F (@| f) = Fro— n° | f(x 9) Fe (x, y|9) dedy. (13) 


Hompsyacb (12), MomxHO HaliTn (0?F / df xy8fxry:)o H, CJI@OBATeIbHO, Onpe- 
yemuTb F (| f) BO BTopom mpHOmmKeHHH. SHaa Fo(x,y]¢), MbI, (byHKILHO- 
HaJIbHO judpepenuupya (13) mo o(x), MOxeM HaliTH (pyHKIHH pacnpeyeue- 
Hud F,(x|9|f) u Fo(x,y|e|f) wT. a., a nomaraa norom g=0, Haityem u 
F,(x|f), Fe(x,y|f) ut. 2. aaa Hamel cucremp. 

YHTaIO CBOHM jOJITOM BbIpa3sHTb YviyOoKyIo OvlarojlapHOCTb akaj.. 
H. H. Boromo6opy, nox pyKOBo,CTBOM KOTOpOrO BBINOJHAIacb 9Ta paodoTa. 


MockosckHH TrocyapcTBeHHbIH YHHBepCHTerT Tloctynu0 
uM. M. B, Jlomonocosai 12 IV 1956 
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PH3SHKA 
A. BOPFAPAT 


NCEBJOCKAJIAPHOE B3AMMOJIEMCTBHE B HEJIMHEMHOM 
ME3O0J{MHAMHKE 


(II pedcmasaeno akademuxom H. H. Boeoawbosvin 12 IV 1956) 


Ilocrpoeuue HeJIMHeEHHOU Mes0]HHAMHKH MO2KEeCT ObITb BbIIOJIHEHO CTPOrHM 
00pa30M Ha OCHOBe JlarpaH*kHaHa NepBoro NOpAKa 


£0 =C(*(B se +h) d+ > OBY- UE), (1) 


Te 
BP,B, a B.P.B., “< 8 Po ek 0B. = 0; (2) 


A = A (ky) —koucTantTa camojelicrBua. CamojelcrBve B3sITO TpeTbero NOpsAy- 
Ka, KaK HaHOosee, NMOBHMMOMy, CylecTBeHHoe (?). 

K marpaHxuany (1) HeOOXOAHMO T1pe/bABUTb CJeyloulwe TpeOoBaHHA: 

I. PenarHpucrcKad KOBapWaHTHOCTbh ypaBHeHH NOws. 

I]. OdecneyeHve coxpaHeHuA SHEPrHH — HMMyJIbCa (IHX HeNHHEHHBIX TMO- 


eli 3TO He rapaHTupyercaA BbINOHeHHeM I). 
III. BosmoxHocTb npeyembHOrO Mepexoya ky —>O0 6e3 NOABJICHHA pacxojH- 


MOCcTeH B ypaBHeHHAX MOUs. 
Takum oOpasom, onepatopp 8’, 8” MoryT ObITb IipefcTaBJIeHbI B BHJe 


8’ = Ras, B” — RYB; 


rye 8 UpHHayexuT K Gy,, a R’, R”—onepaTopbl OTpaxKeHHA, packJajbl- 
Baloulvecs m0 Oasucy J, R; (?). 
Onepatop f MoxeT ObITb J[BYX THMOB: 


(A) 4/21 + Rs) Bo (1 + Rs) = 0, 3) 
(B) 4/,(1 + Rs) B-4/2(1 + Rs) = 0. 


K (A) ormocares J, [8,8,], {8,8,} # 8, x (B)—8,, BG. 
J{A MceBlOCKaApHOrO MOA He NpeylcraBAsioT uHTepeca cayyan, Korya 
6 =[8,8], P=86 u 8, Tak Kak cCoorBeTcTBylomMe coOcTBeHHbIe 3HayeHnsl 


paBubl Hymo. Camoyelicrsue c R=J u B=8 ucuesaer y nelirpanbuoro 


moans Ocraiorcd == 15. Bie. 

B ornomenuu R’, R” orpaHwunMcaA BapHaHTaMu: 1) RSS Real De ee 
= RY =*o(1 + Rs); 8) R' = R”='42(1—R;); 4) RP =Y(I+R;), R= 
= 1/, (1+ R;). 

Tora B cTaTHyecKOM Cilyyae HW Ha MaJIbIX paccronHHaAx (ky—>0) ypas- 
HeEHHA MCeBNOCKaAPHOrO MOA MpMBOMATCA K CNeYIONLUM NATH THMaM: 


—Vo+b+20-~2=0, y,¥=0 (A, A,): (4) 
V2p — Np? = 0 (As); (5) 


42, 


Vp — hp (Vib)? = (Bs); (6) 

Ved + Ap (VP)? /(L—AY?) =O (Ay, By, By); (7) 

Vey — 2kb (VO)? /(1 + AY?) =0 (Ba). (8) 

Ypapyenve (4) BecbMa cJO%KHO JIM MNTerpupoBanus; (5) paccmarpuBa- 
JIOCb MHOrMMH aBTopamy (* °); ypaBHenual (6) —(8) merko unterpupywrcas, 


TaK Kak, CorlacHO TeopeMe, OKa3aHHOli B (7), HX pelleHHe BCergqa ABJIAeTCA 
oyuKuneli pelleHHaA COOTBeETCTByIOlero JHHeHHOrO ypaBHenHua Jlanwaca., 


PeuleHue cBoyquTcsH K HHTerpHpoBaHwio ypaBnenusa (rye bz (x) = fe, 
(X= X')Py | m— x! |"): 


ah (i), (x 


WHTerpal KoTOporo (v 


— 


)/ Az (x) = AF (Y) (44 (9, (&)) / 49, (x))?, (9) 


X — 00) > 0) 


—_ 


dé exp (—r F(e) di) =, (x). (10) 


SeqQe 


Pemienua ypaBHennii (6) — (8) umewr Buy 


| dtexp (18/2) = 4: (x), (11) 
Y= (1/V 9) sin Vi4r ()), (12) 
¥=(1/V9) te (Viz (0). (13) 


V3 nowyueHHblx dopMyJ BUAHO, TO BCe TpH ypaBHeHus (6) — (8) uMeror 
pH A>>0O noyBHxKHy!o oco6yl0 TOUKY B X = X,(A). Bce nomyyeHHbie moTeH- 
IHaJbl CHHryJIApPHbI, Kpome (13) npw A<0. 

IIpuHMeHuMocTb TOJIyYeHHBIX pe3yJIbTaTOB B TeOpHH Apa cyleyqyerT OleHH- 
BaTb C JBYX TOUeCK 3peHHaA: 

1) BBeqeHHe HeHHeHHOrTO MOTeHIWHala JOJLKHO IpMBeCTH K HacbillleHHto 
AMCPHbIX CHJI; HEOOXOMMBIM YCJIOBHeEM 9TOTO ABJIAeCTCA 


} (Pra + Pre +.) <P (Pra) +P (Pre) Fe. (14) 


yyoBseTBopstomueeca fia (11), (13) mpw A<cO uw gaa (12) npn A>); 
2) BBEJCHHe HEJIMHEMHOCTH JOJDKHO YCTPpaHHTb JMMOJIbHYIO TPyHOCTb. 
STO O3HauaeT, UTO SHEPLHA B3aHMOJeHCTBUA Napbl HYKJIOHOB, paBHasA 


U 42 (Xi, Xe) =\6us X1, Xo) G1 (X, X1) — G2 (X, X2)) (AX), (15) 
Te Gig — WOTHOCTh 9HEPIHH MONA, CO3aHHOrO J[BYMA HYKJIOH aM (Vi. = 
= )(02; + Ye), a G1, &» — nnorHocrs S9HeEprHH OTJeJIbHBIX Moe NWepBoro 


MW BTOPOTO HYKJIOHOB, He OJKHA PaCXOMMTbCH pH X,;—>X, KaK |X, —X,| °. 
OrcyTcTBHe J{MMOJbHOHM TpyHOCTH yflaJlocb CTporo MoKa3saTb [VIA Noa 


 MoTeHyHasom (11). 


JlHenponeTpoBckul rocyapcTBeHHbIM YHHBepCHTeT Tlocrynus10 
uM. 300-meTHa BOccOequHeHHA YkpanuHbl c Poccuelt 11 IV 1956 
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@PU3HKA 


9. E. BAMHUITEHMH wn B. HW. KOTJIAP 


PEHTTEHOBCKHE CIlEKTPbI HCITYCKAHHS! Mn u Cu 
B CHJIABE TEMCJIEPA B HHTEPBAJIE TEMITEPATYP 
MATHUTHOLO MPEBPAWLEHHSA 


(IT pedcmasazeno akademuxom A, II, Bunozpadosem 6 IV 1956) 


Buausnue MarHHTHOPO COCTOAHHA BeMLeECTBAa Ha PCHTTCHOBCKHE CIe€KTPbl BXO- 
JIAULMX B €FO COCTaB DJIEMEHTOB yxKe OTMeYasOCb B MHTepatype (',”). IIpHunuer, 
KOTOPbIMH MOXKHO OObACHHTb TaKOe BJIMAHHE, OplvIH TeOopeTHYeCKH PaCCMOTPeHbI 
(3,4) Ha oCHOBe MpeycTaBMeHHH, OM3KHX HIM COBMAaaloulHX C pasBUuTbIMH C. B. 
BoucoBcKHM HM ero WIKOsION (°) Jv OObACHCHHA Pa3JIMUHbIX CBOHCTB (beppomar- 
HUTHBIX MaTepHaJiIoB. Tem He MeHee H3YYCHHOCTb STOFO BOMpOca Kak C TeopeTH- 
yeCKOli, Tak H C 9KCHEPHMCHTAJIbHOH TOUeK 3peHHA elle HeZocTaTouHa. Ilostomy 
IIpH MpoBeqeHuH PeCHTTeHOCHeKTpabHOrO HCCeAOBaHHA cmwaBoB Teticnepa 
(°) sTomy Bompocy OblwIo yRemeHo ocoOoe BHuMaHHe. MccneqoBpanucb dopma u 
nouioxkenuve wHHuH AK8-rpynmb Mn uw Cu B cnsaBe, O0H3KOM TO cocTaBy K 
Cu,Mn Al, u cooTBercTByrollve XapakTepHcTHKH K «, 5-JIMHHH TeX Ke IJIEMeCHTOB 
B LWIMpOKOH OOacTH U8MeHeHHA TeMiepatypbl. CiiaB roTOBHJICA H3 IIeKTPOMH- 
Tuyeckux Mn, Cu u Al nu nocne TepMuyeckon oOpaboTKu mpu 800° no_Beprancs 
3aKaJIKe. 

PeHTreHocTpyKTypHoe H3yyeHHe CivaBa, B COrlacHH C JaHHbIMH TIpesbisy- 
WMX ucceqoBaTenel (?,8), MOATBEPAUMO CYULECTBOBaHHe B HEM Mocse 3akaKH 
OObEMHOLEHTPHPOBaHHOH B-cbasbl CO CBEPXCTPyKTypoH HM NOCTOAHHOM, paBHoli 
5,950 A. Kak noka3asia MpoBepka, CTpyKTypa CiaBa H ero MarHUTHble CBOMCTBa 
OCTaIOTCH MpaKTHYeCKH HCH3MCHHBIMH TIPH JVIMTeIbHOM (B TeyeHHe MHOFUX ]e- 
CATKOB 4acoB) HarpeBaHHH B HHTepBasle TeMMepatyp, OH3KHX K TOUKe MarHHT- 
HOrO TIpeppauleHHA cmwaBa. OTH CBOHCTBAa CMwaBa OCTalOTCA HeH3MeHHbIMH 
TaKKe MOCJe IKCUOSHILHH B TEYCHHE HECKOJIBKHX YaCOB Ha AHOJe PCHTTeHOBCKOTi 
TpyOKH cmeKTporpata pH NOJyYeHHH PeHTTeHOBCKHX CIeKTPoB. 

CnekTpbl Molyyasiucb pH MOMOWH BaKyyMHOrO PpeHTTeHOBCKorO doKycu- 
pylouero cmekTporpata Tuna Voranna. OtparkaioljHa KpuctTasm — KBapt; 
muiockocTu (1340) c nocrosunol d = 1,174 A. Tucnepcua 2—3,8 X/mm. IIpu 
HCCIe€AOBAHHH TOHKOM CTpyKTypbl Ko, 9-JIMHHH SJIEMCHTOB HCMOIb30BaJICA BTO- 
pHuHbI MeTo BosOyxKeHuA CneKTpoB. [Ipu usyyenuu .MHHU K8-rpynnpl upH- 
MeHAJICA MepBUIHbI MeTOR. KoucTpyKUMA HCHOb30BaHHOM B padoTe penTre- 
HOBCKOM TpyOKM (pylyopecteHituH CxemMaTHY¥eCKH peyctTapsena ua puc. |. Uc- 
cueqyeMoe BelecTBo (payHaTop) BMecTe C NMOfOrpeBHO neubIo MoMeMasOcb B 
CHelWMasIbHOM eprKaTee Ha paccToanMuH 3—4 MM oT aHoja. Temmepatypa o6- 
pasila KOHTpOJIMpoBaslacb IpH MomMomH TepMonappi. Ilepexoy or pa6oTp mo 
BTOPHYHOMY MeTORY BOsOYXCHHA CHEKTPOB K MepBHYHOMY OCYICCTBIAICA B 
TeveHHe HECKOJIbKUX MUHYT. OH .TpeOoBal WHWb NOBopota (na 180°) u HesHa- 
YHTeIbHOrO (Ha 4 MM) TOj(beMa aHosa. 

IIpu paOote mo meppuyHomy MmeTogy cnutaB Teticnepa, u3roToBJIeHHbili B BH- 
We KJIMHbeB TOJMMHOK B 1—2 MM, BNpeccoBbIBaJICA B TeO CheMHOM TOJOBKH 
aHOjla H SKCHOHHPOBAJICA IPH ABYX PasJIMYHbIX peKHMAX paOOTbl PCHTTeHOBCKO 
TpyOKH cneKTporpada, Mp KOTOpbIX TemMepaTypa cnviaBa GOpiia 3aBeqomo 
HmKe (~ 220°) um BEune (~330°) Temnepatypp Kiopu. Jaa IpeOTBpallenus 
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BJIMAHHA CHCTCMATHYECKHX OWIMOOK, KOTOpbIe MOFYT ObITb BEISBAHbI BOSselICT- 
BHeEM Ha CIJaB MOTOKA 9eKTPOHOB, ComGapAupyiouHx ano pextrenoscKoit 
TpyOKH cmekTporpada, NpH NpoBeseHHH MapaJIeNbHBIX OMBITOB MBI npuyep- 
XKHBaJINCb pasHoro NOpAyKa u3Me- 
HeEHHA TeMMepaTypbl CiviaBa. 

_ IIpH mpwmMenenuu BTopHuHoro 
MeTO]a BO30yXxXCHHA cCieKTpoB 
TemlepaTypa ciaBa B oOmacTu 
MarHUTHOrO pespawenua (300— 
340°) MeHaslacb uepes Kaxxypie 5°. 

Jjanuple, XapakTepu3yroulue 
H3MeHeHHe BeJIMYHHbI HHeKca 
aCHMMeTpHH Ko,,o-mHHHH Mn B 
cnuape CuzsMnAl mp usmMenenuu 
TemllepaTypbl B HHTepBase 300— 
340°, mpefcTapnenbr Ha puc. 2. 
3a TpeyesaMu yKa3aHHol O6acTu 
TemnepaTyp HHeKC acHMMeTpHH 
K,o-JIMHHH 9JICMCHTOB oOcTaeTcHA 
TIOCTOAHHBIM. Bie TemnepaTypbi 
370° o6pa3el, He HarpeBasica BO 
u3sOemKaHHe pacnaja B-cda3p. Xoy 
H3MeHeHHA CopMp! Ka,- uw Kay-H- 
HHH MapraHita avasioruyuen. JLn- 
PHHbI OOeuX HHH UW Momo KeHHe 
MX MA@KCHMYMOB He 3aBHCAT OT 
H3MCHEHHA MAPHHTHOFO COCTOAHHA 
cnmaBa. Jima mequ Opiwio Ha6u0- 
JeHO TIpHOTH3HTeIbHO TakKoe xe, 
KaK WH JIA ATOMOB MapraHlla, 3- 
MeHeHHe HHeKCa aCHMMeTPHH 

Ko,9-JIMHHH 0 O6€ CTOPOHbI OT 
ee Kiopu. SAE ae see Puc. 1. Pas6opHaa peHtrenosckaa TpyOka yopec- 
Hu Take OCTAeTCA TOCTOMHHOH. 7 7 aug 9 nonorpensull KATOR, 

Jjawuple,  XapakTepH3y!oulMe 3 propwunpili anol HM Meub jWIA NOgOrpena Be- 
nogoxKenHe KB, u K8,-muynh Mu mecrsa, 4—oxomKo Aa BbimycKa syuell, 5 — 
u Cu B cnaape Cu,MnAl npn u3me- BOAAHOE OXMArKMeHHe 
HeHHH ero MarHUTHOrO COCTOAHHA, 

Mpeyctapsenb! B Tada. 1. Iipu usmMepeHuu JIM BOJIH STHX JIMHHH B KayeCcTBe 
JMHHH CpaBHeHHA UCIOUb30BaJIMCb JIMHHM Kesle3a HW WMHKA. 


Soret 
SSS 
UZ 


=Y 
LP 
© 


Taoaunal 


Tlonoxenve aHHHi K8-rpynnpr Mn uw Cu B cnuaBe B NapaMarHHTHOM MH eppOMarHHTHOM 
COCTOAHHAX 


NeKTPaJIbHbIe JIMHHH 


MarnutHoe Mn Key Cu KB, Mn K®@, Cu KB, 


cocToxAHHe 9HeprHuaA, 


9B 


aneprua. 
2B 


aHeprua, 


9HeprHa, 
2B a, X 


yh —) ie Nye 


{892,93 
1893, 30 


6508, 52 


@eppomarHuTHoe 
6507 , 30 


IJapamarHuTuoe 


1378, 55 | 8937, 22 
1378, 48 | 8938,09 


1906, 12 | 6463, 48 
1906, 15 | 6463, 37 


198042 867,15 
1389, 38 | 8867, 44 


Kak BHHO, H3Me€HeHHe M@rHHTHOrO COCTOAHHA CivlaBa MpaKTHYeCKH He 
CKaspiBaeTca Ha MogomKenuu K8,-nMHu Mapranua u Megu. B npeenax TOYHO- 
CTH H3MepeHHii Heu3MeHHOH ocTaeTca u cbopmMa sTHX NMHMH. HanporTus, lpH 
nlepexoye oT (beppoMarHuTHOrO COCTOAHHA CiaBa K NapaMarHuTHOMy HaOJ0- 
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JlalOTCA 3HAUMTe/IbHbIC H3MCHEHHA B MOOx*KeHHH H opMe K$,-MHHM OOOHX KOM~ 
MOHeHTOB civiaBa. MaxcumyM K6;-sIMHHH MapraHlila CMellaeTCA B JJIMHHOBOJIHO- 
Bylo cropouy (~1,2 98), a K§$,-1MHHA Mequ — B KOpOTKOBOJHOBy!1O (~0,9 9B). 
AnaslorHuHbIM OOpa3s0M CMelaloTCH Tak2%K€ KOPOTKOBOJIHOBbIe TpaHHbl STHX 
JIMHHM. SaMeTHbIM OOpas0M H3Me- 

J HxeTCH (opMa SMHCCHOHHBIX MOJIOC 

° aeMeHTOB. IIpuH mepexoye OT ep- 

“ POMAarHHTHOrO COCTOAHHA CilwlaBa 

kK TapaMarHHTHOMy MOJYWApHHa 

04 j g  K6§;-tuHuM Mapraniia yMeHbulaeT- 

ca (Ha 0,8 9B), a Kf;-1HHHH Mequ 

3 yBemMunBaetca (Ha 1,7 9B). OQHO- 
02 BPp€MeHHO C 9THM HaOsoqaeTcs 
YMeHbIUeHHe HHTeHCHBHOCTH K6,- 
JIHHHM IJIEMeCHTOB — 3HaYHTeIbHOe 


300 30 = 820 330 4D" (1,6 pasa) qvId MapraHua H OTHO- 
fips CHTeIbHO HeOombutoe (1,1 pasa) 
Puc. 2. 3aBHCHMOCTb BeJIHYHHbI HHJIeKCa aCHMMe- AU A eee 


tpuu k yaa Koy (J) w Koo (//) smnnii mapranua Tlopeyenne K §’-s1M@Huu MapraH- 
B cnviase CusMnAl or temmepatypi B61u3H TOUKH Wa B OOWEM MOBTOpsxeT MOBeseHHe 
Kiopu ero K8,;-nonocbhr. Tak, mepexoy 
claBa 43 (beppoMarHuTHOrO Co- 
CTOAHHA B MapaMarHuTHOe CONpoBoxaeTCA CMeuleHHeM MakcuMyna K6’-s1HHuH 
MapraHlla B J\JIMHHOBOJIHOBYIO CTOpoHy Ha BeIHYHHyY~1,8 9B H H3MeHeHHeM 
(bopMb! STON HHH (CM. puc. 3), TOUHOe yCTAHOBJIeHHe KOTOPOH, OMHAaKO, CONpsA- 
XKCHO C H3BeECTHbIMH TPYQHOCTAMH, CBA3AHHbIMH C HeJOCTATOUHOM OHO3HAaU- 
HOCTbIO MeTOJIOB BbIJeICHHA ITOH JIMHHH Ha (POHE Hak WayElBarwllerocA Ha Hee 
J\JIMHHOBOJIHOBOrO «XBOCTa» HHTeHCHBHOH Kf,-nHHu 9emMeHTa. B 3Tux ycuio- 
BHAX MOXKHO CUHTATb, ITO COrIaCOBAHHOCTb 
HallpaBJIeHHA H OJIM30CTb BeJIMUHH CMelle- 
Hua Kf,- u K8’-nMHuM 9IeEMeHTOB BIOJIHe 
YAOBJIETBOPHTEIbHO YBASbIBAIOTCH C TeM, 
yeroO MOXKHO OpllO ORUJaTb HA OCHOBAHHH 
TeOpeTHYECKHX pefcTaBseHHH (°) o mpouc- 
xoxenuu K8’-caTesuTa B peHTTeHOBCKOM 
CIIeKTpe 3JIeMeHTOB. 

[lomy4eHHublt B HaCcTOAUeH padoTe 9Kc- 
MI@PHMeHTAJIbHbIM MaTepHasl He OCTABIHeT, 
KaK HAM KaKeTCH, COMHEHHH B TOM, 4TO 
MarHHTHOe COCTOAHHE CMWIaBOB OKa3bIBaeT 
3aMeTHOe BJIHAHHe Ha peHTTeHOBCKHe 
CMeKTpbl aToMoB. HekoToppie u3 Hallux 
HaOJIOJeCHHH, OTHOCALIHeCH K HHTCHCHBHO- A 
ctw K8,-JIMHHM aTOMOB B CraBe B deppo- A & 
MarHATHOM H MapaMarHuTHOM COCTOAHMAX,  pye. 3. KG, u KG/-aHnun Mapranna B 
KaYeCTBCHHO XOPOLIO COraCcyloTCH C BbI-  cnase Telicuepa B deppomarnuTHom (A) 
BOaMH TeopHu (+), OCHOBaHHOH Ha yueTe HW MapaMarHuTHoM (5) cocrosHusx 
s—d-oOMeHHOrO B3auMOseHCTBUA B cbeppo- 

MarHeTHTax. OTO yKa3piBaeT, YTO MPH HHTepMpeTaluH aHHbIX O peHTreHoB- 
CKHX CM€KTpaxX aTOMOB B (eppOMarHHTHBIX MeTaaxX WH CiwaBaxX HCNONb30Ba- 
HH€ NpeACTaBeHHH, CIEMYIOUMX H3 OMHOIICKTPOHHOH 30HHOM Teopun meTaui- 
JIOB, MOXKET OKAa3aTbCA HeMOCTATOUHDIM. YCTaHOBJIeHHBI B padoTe (baKT 
H3MCHCHHA HEKOTOPbIX XapaKTePHCTHK CII€KTPaJIbHbIX JIMHHM ATOMOB Meu B 
cnuiape Cu,MnAl mpu nepexoge uepes Touxy Kiopu sapaserca, NOBUUMoMy, 
AONOJHATCIBHBIM SKCICPHMCHTAJIbHbIM OCHOBAHHeEM B MOMb3y MpeqnouoxKeHnA 
O TOM, 4TO POJIb ATOMOB MeJIH B TeHCJIEPOBbIX CMWaBaX 3aKMIOUAeTCA He TOKO 
B WaCCHBHOM y4aCTHH B OOpas0BaHHH cMvlaBa C KpHCTasIMYeCKOH pemerKoli, 
oOslaqarolleli ONTHMAJIbHBIM JA MpoABNeHHA beppomarueTu3ma aTomop Mn 
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MlapaMeTpOM, HO TO JJIEKTPOHbI MEH Toke MPHHAMAIOT M3BeECTHOE yuacTHe B 
(beppoMarHeTH3Me CMaBa B WesIOM. 


Jina nonyyenna Oonee mMoHOro npeycTaBlenua o mpHpoye cbeppomarne- 
TH3M@ CIIJIaBOB, COCTOAUIUX M3 He*eppOMarHHTHbIX KOMIMOHEHTOB, 2KeaTeJIbHO,. 
 OMHAaKO, pacuiMpeHHe paMoK UCCe{OBaHHA HW BOBMeUeHHe B Hero pyrux reii- 
CIEpOBbIX CMaBOB, a TakxKe cnaBoB Tuna TelicnepoppiX MH, B 4aCTHOCTH, 
cllaBoB cHcTemMp! Cu—Mn—In uv Cu—Mn—Sn. 


Muctutyr reoxHMHu WM anamMTHYecKOli xHMun uM. B. VM. Bepuagcxoro: Tlocrynuao 
AxkayemuH Hwayk CCCP u 30 III 1956: 
Ojeccku nefarornyeckH HWHCTHTYT 
uM. K. JI. YuruucKoro 
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Jloxnagmn Axagwemuu wayx CCCP 
1956. Tom 110, Ne 4 


PH3HKA 


JI. M. JIAMLUEB u C. H. PYJAKOB 


OTPA)KEHHE 3BYKA TOHKHM CTEP)KHEM B BOJLE 
(ITpedcmaeneno axademuxom H. H. Andpeesoum 4 IV 1956) 


1. B pesyspTaTe eTaIbHOrO HCCIeEOBAHHA OTPaxkeHHs 3ByKa TOHKHMH™ 
OPpaHHYeHHbIMH MeJHbIMH, CTaJIbHbIMH H aJIIOMMHHeBbIMH CTepXKHAMH B Bose 
oOOHapy2KeHO, 4TO IPH HEKOTOpPbIX yrlaX MayeHuA HaOMOMaeTCA CHJIbHOe OTpa- 
*KeCHHe B HallpaBJIeHHH, OOpaTHOM HallpaBJeHHIO Maaroulelt BOJIHbI, TaK Ha3bl- 
BaeMOe He3epKaJIbHOe OTParKeHHe, MOCKOJIbKy 9TO OOpaTHoe OTpar%keHHe HMe- 
€T MeCTO IPH HelepMeHAUKYyJIAPHOM MayleHHH. 

AnaslorMvyuHbl addekT HaOoqasicaA panee Mp HCCle,OBaHHH OTpaxkKeHHA 
3ByKa TOHKHMMH I1laCTHHKaMu 4 OGomo0uKamu (1 *). B (* 2) OplI0 MOKa3aHO, 4TO 
atekT He38epKaIbHOTO OTPaxXeHHA B ClyYae TOHKUX OFpaHH4eHHbIX MJacCTHHOK 
(o60104eK) CBA3aH C BOSHHKHOBeHHeM B MWacTHHKe (OOou0uKe) TO WelcrBueM 
Maarolleli BOJHb! H3rHOHbIX HW MpOMOJIbHbIX BOJH, PaCMpOCTPaHAIOMUXCA BOJIb 
MlaCTHHKH (oOon04KH). Baio BbICKa3aHO NpeANOOKeHHe, YTO ABJIEHHE Hesep- 
KaJIbHOrO OTPaxkKeHHA B CTy¥ae TOHKHX OFpaHH4eHHbIX CTepxHeH Tak»Ke OOyC- 
JIOBJICHO H3PHOHBIMH HW MpOOJIbHbIMH BOJIHAMH B CTepxKHE. ITO NpesMooKeHHe 
IOTBEPAHIOCb SKCMePpHMeHTaMH. 

2. U3mepenua He3sepKaJIbHOrO OTPaxKeHHA CTepxKHeH MPOBOAHJIMCb Ha yCTa- 
HoBKe (°), CocTOAIeH U3 HaMOHeHHOH BOOM BaHHbI pasmepom 200 x 60 x 
60 cm® c MorsoulaiouluMH 3ByK CTeHKaMH; reHepaTopa YJIbTpa3sByKOBbI X HMMYVJIb- 
COB, HMEIOWMX MpAMOYroJIbuy!o oOrHOalollyio; KBaplleBoro BHOpaTopa C KBap- 
WeBoH WacTHHKOH X-cpe3a (BHOpaTop OCYyMLeCTBJIA KaK Tepeyqauy, Tak u 
IIpH€M MMYJIbCOB); MpHeMHOrO YCHJMTeIA; HAKOHEL, HMMYJIbCHOrO OCIHJIJIO- 
CKONa, CJLY2KHBLUIeETO HHJMKaTOPOM aMIIUTy 9xO-curHasos. J|HTesbHOCTb HM- 
HYyJIbCOB Opa 30 wceK., YacCTOTa MOBTOPeHHuA UMMybCoB SO ru, a wacToTa 3a- 
nowHenua 1 Mru, Tomuuna (quamerp) cTepxKHel Opia Menee 1 mMM**, oOpluHaH 
qwimHa cTepxHeH 30 MM, a paccTOAHHe CTepxKHeH OT BuOpaTopa oKoO 150 cM. 
CrepxXHH KPeMHJIMCb pH MOMOULM HuTelt Ha Bpalllaiolelica MpxAMOYyroJIbHOL 
pame, CHaOxKCHHOM JIMMOOM JJIA OTCYeTa yroB. TOUHOCTb OTCYeTa yrula NOBOpo- 
Ta Opiia He xyxe 0,2°, a OTHOCHTeIbHaA OWIMOKa H3MepeHH aMJITYybI OT- 
paxeHua He mpesBbiuana 10%. 

3. TlomapHpre WHarpaMMbl OTPaxKeHHA HECKOJIbKUX Me]HbIX, AJIIOMHHHMeBbIX 
HW CTaJIbHbIX CTep»*KHEH IpHBeenbl Ha puc. 1, 2,3 u 4. B cooTBercTBHH Co CKa3aH- 
HbIM BbILI€ OHH OTHOCATCA K OTPa?KeHHIO B HallpaBJIeHHH, OOpaTHOM Majaromel 
BosHe. Ilo BepTHKabHOK OCH OTMOMKeHA BEMMYMHA OTPaxKeHHA B JeluOenax no 
OTHOLWICHHIO K HEKOTOPOMY CTaHapTHOMYy yPOBHIO, NO TOpH30HTaJIbHOH ocH — 
3HaYeHHA yIrJla NayeHuA 3BYKOBOM BOJIHbI Ha CTepX%KeHb, T. e. yruia, OOpasye- 
MOrO HepleHMKyJIAPOM K OCH CTepxKHA HM HallpaBseHHeM Ha BHOpaTop. 

HesepkasbHoe OTPpaxKeHHe, CBAZAHHOe C H3rHOHbIMH BOJHAMH, JIA aJOMH- 
HHeBOrO CTEPKHA TOMMMHOH 0,95 MM BHAHO pu yrse 44° (cm. puc. 1), Aa Meq- 
HOPO CTep>KHA TON AHHOH 0,71 MM mpu yruie 72° (cM. puc. 2), Aid CTabHoro cTep- 


* Tlonpasymepatorcs crepxKHH C TOMUMHOM, SHAYHTeEIbHO MeHbUIel ANHHbI BOJIHI B KHKO- 
CTH, A C/eQOBATeMbHO, 1 MpOObHOH BOJIHbI B MaTepHawle cTepxKHA. 
** Bee 9KCIepHMeHTbI MpOBOAHJIMCb CO CTepxKHAMH KpyroBoro ceyenus, 
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1°} 
See ee pH yrae 43° (cm. puc. 3); AA MaTyHHOrO § CTepxKHA 
ft 0,39 MM CKOpocTb M3rHOHbIX BOJIH MeHbIMe CKOPOCTH 3ByKa B Boye 
M HeSepKaJIbHoro OTpaxkenuA, CBASAHHOrO € HSrHOHBIMM BOJIHAMH, He BOSHUKa- 
eT (cm. puc. 4). HesepKabnoe oTpaxkenne, CBA3AHHOE C NpOOAbHBIME BOJI~ 
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Pue. 3 


YeTbIPeX MOJAPHbIX yuarpaMMax; ]\Jlsl JlaTyHHBbIX 
, (AA aOMMHMeBOrO HU cTasibHoro CTepKHelt 


HaMH, XOPOLO BUAHO Ha BCeX 
| cTepxKHel pH yruie OKOUO 24—27° 
) npu yrae toe 

4. PaccmaTpuBaeTca 3ajaua 0 pacceAH 
| cTepxKHeM, NOrpy2KeHHbIM B 2KUJKOCTb, 


WM IWIOCKOM 3BYKOBOM BOJIHbl TOHKHM 
¢ yueTOM HS3rHOHbIX HM MpOOJbHBIX 
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|) 4 AH, r. 110, Ne 4 


| 


KoeOaHuit CTep2kKHA. Mcxo,HbIMH ypaBHeHHAMH ABJIAIOTCH BOJIHOBOC ypaBHeHHe, 
onHcplBalollee pacpocTpaHenue KouleOaHul B uyeaJIbHOu 2KUKOCTH , H y paBHeHH si 
JIBHXKEHHA CTEPKHA A MPOMOJbHBIX H H3rHOubIX KomeOaHuH. I Ipeqnosmaraet- 
CH, UTO H3rHOHbIe KOMeOAHHA CTepKHA MOMYHHAIOTCA XOPOLIO H3BeCTHOMY u- 
(bepeHiMasIbHOMy ypaBHeHHio 4-ro MOpAAKa, a NpOfOJIbHbIe KOJIeOaHHA ONMChI- 
BalOTCH BOJIHOBbIM ypaBHeHHe€M, KOTOPOe MO*KeT O6bITb 3€MCHEHO JKBUBAJICHT- 
HbIM €MY YpaBHeHHeM JI MOMepeuHbIX KONeOaHHH coxKAaTHA, H UMeeT BH]: 


2 0? iw%a (1 —o) 207 cL Op 
OCG eseak OC E [(1 )p+ 1 se | > (1) 


1—o ® 


rye E —mogysb FOura; s— xoaspdunuent [Tyaccona; a — pagquyc, U— CKO- 
POCTb HOPM@JIbHbIX CHMMETPHUHbIX CMELLCHHH MOBEPXHOCTH CTepxKHA; C, —CKO- 
POCTb MIPOMOJIbHbIX BOJIH B CTepxKHE; P — 3BYKOBOE JaBJICHHE B AKHAKOCTH H 
® —- KpyroBasd yacTota. 
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Puce. 4 


YcTaHoBJeHO, YTO KPHTHYECKHH YOu, IPH KOTOPOM BO3HUKaeT HesepKavb- 
HOe OTPaxKeHhe, ONpeeAeTCA BbIPAaxKeHHeM 


sin$ = — ; (2) 


x 


rye ¢€ — CKOpOCTb 3ByKa B *#KHAKOCTH, Cy— CKOPOCTb IIPOJOJIBHbIX HJM nu3rn6- 
HbIX BOJIH B CTe€Pp*KHE B MWKUKOCTH. 


HesepkaJIbHoe OTpaxkeHHe y OPPpaHHYeHHbIX CTeprKHeli OOYCIOBMeHO Jeli- 
CTBHeM CBOOOJHbIX MPOMOJIbHbIX (HJIM H3PHOHBIX) BOJIH, OTPayKeHHBIX rpaHulia-— 


MH CTep?KHA. 

Hatiqeno, 4T0 NpH BbINOHeHHK yCOBUA (2) HMeeT MeCTO IIpOCTpaHCTBeHHbIIt 
pesoHalc, KOra aMIWIMTya NpOAOMbHbIX WIM USrHOHBIX KOMeOaHUli CTepxKuHA, 
BO3OYXaeMbIX BHELIHHM 3BYKOBbIM IIOJIEM, pe3KO BOspacTaer. YcrTanoBseno, 
uTO B Cy¥ae Oe€CKOHEYHOFO CTep>%KHA HM MPOCTpaHcTBeHHOrO pesonaHca aMIvn- 


Tya pacCeAHHOrO MOA MOET ObITb CyUeCTBEHHO OOsbIe AMMVIMNTY{bI pac- 


CeAHMA MPH MepleHAMKYJIs1PHOM MajeHHH MIOCKOH 3BYKOBOM BOJHbI K OCH CTep- 
MKHA, CCH NMOCIeAHWH CYHTAaTb aOCOJIOTHO 2%KeCTKUM H HenOXBWOKHDIM. Kax 
yacTHBIH = Culyuali HaWenHoro pelmenusa mosryyena tbopmysia_~—— Pe- 


eA Isl PACCeAHHA TJIOCKOH 3BYKOBOM BOJIHbl O@CKOHEYHbIM CTep2%KHeEM C KO- 


HEYHbIMH CXKAMACMOCTHIO H TJIOTHOCTbIO TIipH WayleHHuv BOJIHbI, NepneH AUK YJ Ap ~ 
HO K OCH CT€pP?KHA. 
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BpidCHeHO, YTO BHYTpeHHHe NOTepH B MaTepHavle CTepxKHA B Cyuae joctTa- 
TOYHO TOHKUX CTepAHEH HPaloT CYIMLECTBEHHYIO POJlb TIpH paccesHHM 3ByKa. 
YcTaHOBJIeHO, YTO Pe3sKOe CHWKEHHE aMIVIHTYbI He3epKaJIbHOrO OTparxKeHHaA, 
OOYCJOBJICHHOFO NPOAOJbHBIMH BOUIHAaMH, B CuyYae CTaIbHOrO cTepxHA (pue. 3) 
CBA3aHO C HeCTaWMOHAPpHOCTbIO KoOueOaHHit CTepxKHA, HOO JWIMTeEMbHOCTb YJIb- 
Tpa3sByKOBOrO HMMYJIbCa CylleCTBEHHO MCHbIUe BPCMCHH YCTAHOBJICHHA MpOfOub- 
HbIX KOIeCOaHHH B CTaJIbHOM CTep2KHe B BOJe. 


Aptoppl Osarogapat 3. I]. Cyxosy 3a momollb B oOpaGoTKe skcnepu- 
MEHTAJIbHbIX Pe€3YJIbTATOB. 


AkycrTuueckHii HHCTHTYT Tloctynuao 

Axaylemuu HayK CCCP 16 Ill 1956 
HWHTHPOBAHHAH JIMTEPATYPA 

1W. Finney, JASA, 20, No. 5, 625 (1948). ? JI, M. Jlammes, JAH, 99, 


Ne 5, 719 (1954), 3 JI. M. Jiamumes, Orpaxenne 3ByKa TOHKHMH MWwiacTHHKaMH Hu O6C- 
NOUKaMH B »#XuAKOCTH, M34. AH CCCP, M., 1955. 
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Horaags Akagemun nayx CCCP 
1956. Tom 110, Ne 1 


TEO®HS3SHKA 


Axagemuk B. B. LWYJIEAKHH 


AHAJIMV3 H3MEPEHWM NMPEQEJIbHO BOJIbBLUUX 
BETPOBDbIX BOJIH B OKEAHE 


B paye wammx crateli (',*) Opi BbIBeJeHbI TeopeTHuecKHe MopMyJIBI, Ipo- 
BepKa KOTOPbIX Jala XOPOMIMe peSyJIbTAaTbI H NpH OMbITaX B WITOPMOBOM 6ac- 
celine Mopckoro rugpou3snyecKoro HHCTHTyTa, H pH HaOwmO,eHHAX Ha Meu- 
KOBOJHBIX MOpAX. B 9THX HaHOosee COXKHbIX H BECbMa HHTEPECHbIX YCJIOBHAX 
TypOyu3alHA BOI MPOMCXOJMT Kak BCJIeCTBHE OTHOCHTeIbHOFO JBUOKeHHA 
BOJHbIX CJIO€B BO BPCMA BOJIHCHHA, TaK HW BCJIeACTBHE paspylleHuA BeprIIvH 
BOJIH NO eHCTBHEM MEJIKOBOJbA, B COOTBETCTBHH C HalIMMH KHHeMaTHYeCKHMH 
HccleqoBaHHamMy (°). YCNOBHA pa3BHTHA BOJIH B OK€aHe HE OCJIOKHAIOTCA MEI- 
KOBOJbeM, a NOTOMY 3Ha¥eHHe TYpOyJIeHTHOH KHHeEMaTHYeCKOH BA3KOCTH BOJbI 
3leCb JOJKHO ObITb 3aBEOMO MEHDINe, YEM Ha MCJIKOBOJHBIX MOpaAX. CaeqoBa- 
TEJIbHO, JIA ONPeeJICHHA KOJIMYECTBCHHbIX XapaKTepHCTHK BOHOOOpasoBa- 
HHA OYeCHb MOMe3HO MpOaHasIM3HPOBaTb YJICEMeCHTbI MIpeeIbHO OONbINHX BOJIH 
B OKe€aHe Ha OCHOBaHHH H3JIOXKeHHBIX TEOPeTHYECKUX CoOOpaxKeHHl. OWHospe- 
Me€HHO OKa?KeTCA BO3MOXKHbIM OOOOWIMTb Hallly TeEOpHiO HapaCcTaHHA JVJIMHbI BOI 
((*); @), ctp. 469) nox gelicTBuem BeTpa Ha CayyaH MOMHOrO BOJHOOOpa3soBa- 
HHA. 

PaccMoTpHM lipexkye Bcero IpejeJIbHO BbICOKYIO BOJIHY, MOJyYalOWLy!o OT 
BeTpa POBHO TaKylO MOUIHOCTh Wy, Kaka TpeOyeTca IA NorawieHuaA MoTepb 
W,, Ha BHyTpeHHee TypOyieHTHOe TpeHve. IIpuHmem TeoperHueckylo cCxemy, 
mocpeycrBom KoTopoH C. B. Jlo6poxnoucKnli uccieqoBaJ TypOyJIeHTHbI OOMeH 
pH BOJHOOOpas0BaHHH (°), H MOscTaBHM B TeopeTHYecKylo (opmMyJy y2Toro 
aBTopa BbipaxkeHHe NepHoya BOJIH Yepes payMyc Kpyra KayeHHuA Ro HM BBI- 
paxKeHHe BbICOTHI BOJIH Yepes paWyc OpOHTbI MOBEPXHOCTHbIX YaCTHIL BOI 
fo. Tora oKaxkeTCA, YTO JIA MpesesbHO BbICOKONH BOJIHbI MomHOcTh W,, 
NOrsoulaeMasdt BHYTPCHHHM TypOyJIeHTHbIM TpeHHeMm, Oyler 


Qn ee 
ea ree ; (1) 


C ypyroft cropoubl, B dopMyuie, onucpiBarouel NHTaHHe BOJIH 9HeprHelt 
Betpa (7), axpoqMHaMMyeckHH KOSqXpHUWeHT Y MOET CYHTATbCH MpONOpuHo- 


HasbHbIM oTHOWeHHIO f/R (y =xr/R), Mpvyem BeEAHUHHBI ~ WH * WIA OOUb- 
IHX H CJIOXKHBIX OKe€aHCKHX BOJIH JOJDKHbI OesyCJIOBHO MpeBbillaTb U4MCJa, 
KOTOpble ObIJIH OMpeeJIeHbI H3 OMbITOB C TaqKHMH OBepXHOCTSIMH mMojeviel 
BOJIH, KaK O06 93TOM roBopHuocb B (7). AHasIH3 MpefeJIbHO BbICOKHX BOJIH B 
OKeaHe MO3BOJIHT Haje*KHO ONPeJeJIUTbh CTeENeHb pas JMINA MEK Ly WavaJbHbIMU 
H KOHEUHBIMM 3HaveHHAMH KOIPPHUHeHTAa ~. 

* Tlocme mpocrarx mpeoOpas0BpaHult TeopeTuyecKOe BbIPAaKeHHE [JI MOLLTO- 
cru W,, TMepewqaBaeMOH BeTPOM BOJIHe, MOKeT ObITh 3aNHCaHoO Tak: 
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Wy = 2x pS ba V — 0). (2) 


3yecb nlompexuemy (Kak HU B (1)) feo COOTBETCTBYET MpefebHO BbICOKO! BOJIHE. 
IlosroMy MO2KHO IIpHpaBHATh Apyr Apyry MOwJyueHNble BbIpakeHHA Wu 
W,. Uosyanm 


OO ii heey eno (3) 
Oe es fe 4 = Soe. 

Ha ocHoBaHHM HaJ@KHbIX HHCTPYMEHTAJIbHbIX H3MePeHHH BOJIH B OKeaHaXx 
MOXKHO Mo (3) onpeqemHTb ducmoBoe sHaueHHe x/k*. [lat pasqembHoro onmpeje- 
JI@HUA STHX KOSPPHIUHeHTOB HEOOXOAHMO HCHOJIb3OBaTb HHbIC COOTHOLMECHHA — 
ONMCHIBaIOWIMe HapacTaHve JVIMHbI BETPOBbIX BOJIH Ha NMO3KHHX CTafHsix. 

Hexoroppie BaxkHble OCOOeHHOCTH BOHOOOpas0BaHHA B OKeaHe Ha OOWbUINX 
paccTOAHUAX OT HaBeTPeHHOrO Oepera BbITeKAIOT H3 UpOCTOrO CJIMYeHHA TeOope- 
TuyecKHx dopmya (') ¢ pesyibTaTaMH HHCTPYMeHTAaJIbHbIX H3MepeHHH BbICOT 
BOJIH B OKeaHe, MpOH3BeeCHHbIX MHOPOUHCJICHHbIMH aBTOpaMH. 

Ha ocnuopannu pador A. A. MsBanosa (°), JI. ©. Turopa u pxayja uHOCTpaH- 
HbIX HCCIeJOBaTeNeH CeqyeT CUHTATb, ITO MpefebHaA BbICOTA BOJIH B OKeaHe 
MpOMOpuHOHabHa KBay[paTy adcomMOTHO CKOpocTu BeTpa V®. Teoperuyeckne 
(POpMysIbI TOBOPAT O peMlalOWleH POH KBaj[paTa OTHOCHTeIbHOM CkKOpocTe 
Betpa (V—c)? (3ecb c — cha30Bas CKOpOCcTb BOJIH). OTciofa HeOOxXOHMO cie- 
JaTb 3aKJOUeHHe, UTO MpesetbHaA BbICOTA BOJIH BCera yCTaHaBJIMBaeTCA B 
OKeaHe IPH [pakTHYeCKH MOCTOAHHOM 3HaveHHH BemMuHHE! (V—c)/V. Masimn 
CHNOBaMH, MIpH BCAKOM CKOpOCTH BeTpa yCTaHaBJIMBaeTCA Takaw ]VIMHa BOJIH, 
KOTOPad COOTBETCTBYeT TIPaKTHYeCKH OJHOMY H TOMY 2%*e peebHOMy 3Haye- 
Huo c/V. 

Hayambuand cCTaqHuaA HapaCTaHHA JVIMHbI BOJIH BUOJHeE YOBJIETBOPHTeJbHO 
omucaHa B padoTte (*); cTeneHHOH 3aKOH yBeIHYeHHA A BO BPeMeHH TOTBEp- 
*KaeTCH HW HalMMH OMbITaMH B WITOpMoOBoM OacceltHe, u HaOmo,eHuaAMH JI. OD. 
TuTosa B Mope. Ho u ompiTbl, H HaOJIOJCHHA B MOpe NOKAaSbIBAIOT, YTO MOMOOHbII 
3aKOH HapacTaHHa A MepectTaeT oOnpaBAbIBAaTbCA IPH JaJIbHeMILEM pasBUTHH BOWIE: 
JWIMHa BOJIH HapacTaeT BCe MeIeCHHeH HW MeyVWIeHHeH, CTpeMACb K KaKOMY-TO 
ipeesy, 3aBHCAUeMy OT CKopocTn BeTpa V. 

-HecomHeHHO, 4TO B 3TOM TOBMHEH TYPOYJICHTHbIM OOMeH MExK]Y CJIOAMH 
BOJ[bI, [BHXKYULMMUCA BO BpeMA BOJIHeHHA Ha pasJIMUAbIX PyryOHHAaX: “aCTHUbI, 
MepexoAUHe C BEPXHHX OPOHT Ha HW KeMeExKallNe, TepAIOT HEKOTOPyi0 JLOJIIO 
IIpHCyllero HM KOJIMYeCTBA JBHXKCHHA, (PaKTHYeECKH UCIbITHIBAH BOSeHCTBHE 
BHeIUHHX CH (OT CBOerO HOBOTO OKPy2KeHHA); WaACTHUbI, IpMuequHe BBepx 
c¢ Ooee rmyOokHuX OpOuT, OOsaauH MeCHbIIMM KOJIMYCCTBOM JIBHXKeHHH, a 
MOTOMY OTHHMAIOT 4aCTb KOJIMYCCTBA JBHXKCHHA OT CBOerO HOBOTO OKPy2KeHHA 
(l0BepXHOCTHBIX 4YacTHu). B pesyibTare pH HasmMuuu TypOyseHTHOrO 
OOMeHa Me*K]Ly CJIOAMH CHCTeMa HepecTaeT ObITb KOHCepBaTHBHOH. Ona jou- 
wKHA TIO CYTH [ella MOXOAUTb Ha CJIeLYIOULyIO MpOcTy1o CHCTeMy, KOTOPyt1o OnH- 
1Ne€M J\JIA HardA{HOCTH. 

IlycTb 43 KaKoro-To eTy4yero TBepforo BeLecTBa (HalpuMep, 43 Kamcboppt, 
HapTasMHa, KPHCTasWIMYeCKOrO HOja) OTMHT MaXOBHK, KOTOppili BpallaeT- 
CH, HE HCIbITbIBAA TpeHHA HH B MOMMUMNHHKaX, HH Ha ero 6OKOBbIX MOBepXHO- 
CTAX, HH Ha MOBepXHOCTH OOoJa. Co3qauM M0 OfHY CTOPOHY OT MaXOBUKa ycu10- 
BUA, IPH KOTOPbIX K MAXOBHKy OyAyT NOCTyNaTb MapbI TOPO *Ke BeMLecTBA, COCO6- 
HbIe€ KOHJeHCHpoBaTbca Ha Tene MaxosuKa. Ilo Apyryto CTopouy, Halporus, 
HYCTb OyeT OCYULECTBAATHCA HEMPepbIBHaAA BOSPOHKAa MOJICKYJ, H3 KOTOPBIX CO- 
CTOAJ MaXOBHK. Ec COOTBeTCTBEHHO NOfOOpaTb BHELIHHe YCOBUA, TO MOXxKHO 
QOOUTbCH COXpaHeHHA MOCTOAHHOM MaCCbl MAXOBMKa 3a CueT TOPO, YTO Ha OMHOL 
ero CTOpOHe OyeT OCaKJaTbCA POBHO CTOJIbKO MOJICKYJI, CKOJIbKO BO3TOHAeCTCA 
C MpOTHBONOOKHOH cToponpl. Mrax, Macca MaxoBuKa Oyler ocTaBaTb¢s mo- 
cToAHHON. Ho ovepuqHo, YTO MOMeCHT KOMMYeCTBA [BIOKeHHA pH 9TOM Oyler He- 
IIPCPbIBHO YMCHbINATbCA: BOSTOHAIOMIHECA MOJICKYJIbI OyyT OTIABaTb CBOe KO- 
JIMYeCTBO [BHXKCHHA BHELIHeH Cpege (BO3qyxXy), Kya OHH OyyyT nonmaqatp; 
oceqaiollve MOJeKyJIbl OyAyT IpHoOpetaTb MOMeCHT KONMUeCTBA JIBIDKeHHA 3a 
cueT MOJIYYeHHA ero OT TpOunX MOeKyJ MaXOBHKa. 
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B mponecce tTyp6y1eHTHoro OOMeHa Ip BOJHEHHM B OKeaHe JeTanu saBye- 
HHA, pa3symeeTca, OyyT HeCpaBHeHHO CO2%KHee, YEM Ha OMMCAaHHO!i 3emen- 
TapHou CxemMe. OHAaKO TIpH BCel CMOXMKHOCTH 3aayH MOX*KHO NOMbITATHeA yuecTE 
Pe3yJIbTAaTbI ABJICHHA, BOCMOJb3OBABLUIHCb OOOGIICHHDIM TpeycTaBseHHeM oO 
pacceHHHH KakOro-TO KOJIMYeCTBa MO BO3RelicTBHeM TypOy.JIeHTHOrO OOMeHa 
M@XKTY CJIOAMH BOJIbI. 

Kora peub ula 00 SHeprHH, TO paccestHHe ee BbIPAaxKasIOCch PopMyuOli, BbI- 
BeJCHHOM elle B TIpOLIJIOM BeKe: 

3 
Wate “ U. =) eh = dor. 
Mobi mpeoOpasyem ee, BpipasHB W,, yvepe3s mpousBo_Hy!O OT 9HeprHH BOVIH (Ha 
€UHULY MOBEpXHOCTH MOPS) MO BpeMeHH H OTMETHB, TO B MpaBOH 4acTu 9TOIt 
(POPMY.IbI MOXKET OBITS BbIeIeHa Ppyla MHOKUTeNeH, MpesCTaBAIOWLUX CoGoli 
BeJIMUHHY CaMoH SHepruu E. B pesyabtTaTe nowy4uHM CooTHOMmeHHe 
oe a: (4) 

KuHeMaTH¥eCKY10 BASKOCTb V 3[eCb MOXKHO paCCMaTPHBaTb Kak KO3PPuLveHT 

oOmMeHa. AnasIOrHUHOe COOTHOLIeCHHE MOXKET ONHCHIBATh pacceAHHe MOMeHTA 


KOJIHYeCTBA JIBHKeCHHA Q, OCpeHEHHOTO 3a MepHoO BOJIH, Kak ObIIO MOKa3sa- 
HO B (4): 


CO ee 
a Q. (9) 
Jaa OOWLHOCTH MbI oka” BbIHY2KJeCHbI CUHTATb, YTO y=. Byjyuue 


HCCJI€OBAHHUA MOKaKYT, MOMKHO JIM NOCTaBHTb M@XK]yY ¥, H ¥ 3HaK paBeHCTBAa. 
IIpu MON[HOM pa3BHTHH BOJIH MOTpeOyerca 3aMeHHTb IipexkKHee BbIpaKeHne 
TEOPEMbI O MOMEHTE KOJIMUeCTBA JIBH2KeHHA (*) HHDbIM, J[ONOJIHCHHbIM Ha OCHO- 
BaHHu Trunore3pr (5): 
dQ == 4. > 
a =M—FO (6) 
MomMeHT BHEIIHHX CHJI, OCpeHEHHbIM 3a TepHO, BbIPasHTCAH TeM %e COOT- 
HOUWeHHEM, KOTOPOe ObIIO 3alHcaHO B (4) Ha OCHOBaHHH TeOpHH pa3sMepHo- 
cTeii H KOTOpoe MOXHO ObIIO ObI BbIBECTH 3JICEMCHTAPHbIM cilocoOom. Celuac 
MbI BHeCeM B BbIpaxkenve Ja W, pacwiudppoBanHblt SMmMpHyecKHH Kosddpu- 
uveuT A, BbIPAa3HB ero yepe3 y, a HECKOJIbKO Mo3xKe — yepes x. Torga mocue 
npeoOpasoBaHH MOXHO OyjeT 3anvcaTh, 


M = x foa (Vie). (7) 


Bmecto dQ/dt u Q Hayo BHeCTH HX BbIpaKeHus, PurypHpoBaBuue B (*). 
B pesybraTe mocsle mpocTblx MpecOpasoBaHHi NO/yyHM OOOOMeHHOe pa3sBep- 
HYTO@ BbIPaxKeHHe TEOPeMbl O MOMEHTE KOJIMYECTBA J[BHXKEHUA: 


y Sa d AW ae NRE OC ie 

ey ye ee i )y 8 

™ 3 V a) Seat | (+) Sat Elz 1 (3) 
Kosdpunvent oOOMeHa y, BbIPa3HM Ha OCHOBaHHH TeOPeTHYeCKON CX€MbI 

C. B. Jlo6poxnoncnoro (°), a BMecTo y 3amuuleM ero BbIpaxeHne yepes r/R, 


T. e. y=xr/R. Ha cpequux WM KOHeUHBIX CTAaHAX pa3sBUTHA BOJH MOXKHO 
cuntTaTb Bemmunny r/R npHOsusuTebHO NocrosHHON. Tora MoxKHO HancaTb 


r=(z)R=(R)e 


a 3HauHT: 
dr 2( Ti ) C2 Tol 
ene oe hoe gr 
B pesyabtTate BMectTo (8) NoujyyHM 
nD), RamepOce dey ADE TANG 9 
GEO or rd a ) 


Jlaa yyoOcrBa BbIKJajlOK BBeeM BMecTO apryMeHTa ¢ HM ero (pyHKUHH C 
Oespa3sMepHble TlepeMeHHbIe 


2x 8a Si C 
line Heres io pet) a7 Cs 
Tlocuie packpbITHa CKOOOK B JieBoll uacTH (9) MepeMeHHbIe pa3eJATCA: 
t Jaa 11 
dt = saa ° (11) 

rye OO0o3HayeHO 
Qn Rt 8 (rie : 

Ce ees (ze) (12) 


OueBuyHO, UTO (Pas0BaA CKOPOCTb C, a 3HAYHT HU [JIMHa BOJIH TMepecraror 
HapactaTb, Korjja 3HaMeHatesb (11) oOpamaerca B HysJb. A 97TO HacTynaeT 
mpH f= g, Kora g—MeHbIUHH M3 AByX KOpHeH KBaypaTHorO ypaBHeHHs 


nf? —2— +1=0. - (13) 


Sro ycwiopve cosqaer Npesen vit WH BOTH UpH Kako 3saqaHHou 
ckopocTH Betpa. MmMenno nostomy BemmunHa f =c/V- crpeMuTcaA kK mpeyey, 
He 3aBHCALLeMy OT CKOpocTH 
Betpa V, a 3aBHCALemMy 
JIMlb OT UHCOBOrO 3Haye- 
HHA MOCTOAHHbIX (HJIM TpH- 
OJIM3HTeIbHO TIOCTOAHHBIX) 
BeJIMUHH, BXOAMIMX B (12). 
Ectb OCHOBaHHA NMovlaratb, 
uTO Hpegea sToT (C/V)o= 
= (0,75. Ha puc. | gana kpH- 
Bad Hapacranua f=c/V 
BO BPe€MeHH, locTpoeHHas 


B  lpeqnOJOx*KeHHH, YTO 

0 06 10 16 (c/V)o = 0,75 — aro uHTe- 
mar rpadlbHad KpMBas, BbIUHCJIeH- 

Piged Haw, HCXOWA H3 udpepeu- 


WHaJibHoro ypaBHeHua (11). 
: Or 3akoHa HapactaHua c/V 
JerKO NepeHTH kK 3aKOHY HapacTaHHA h/ho, PC Aco —MpeebHaA JIHHA BOJIHE, 
KoTOpad cooTBercrByeT f = g = (C/V): BEE JJIMHbI BOJH TpOmOplMoHaJIbHbI 
KBajlpaTaM (pasoBbIx ckopocrell. KpuBan 4/ho Tak2%Ke HaneceHa Ha puc. |. 
Ilo oOuJIbHbIM HW Hajle?KHbIM MaTepHasiaM MHCTPyMeHTaJIbHbIX H3MepeHHH BOVIH 
B OKeaHaX MO?KHO CiepBa OMpeeHTb unCMOBOe sHaueHue x/ ki 0 (12), 
NOACTaBMB Tyla BMeCTO nN efO BbIPaKeHHe Yepes H3MepeHHoOe Mpe/esbHOe 
sHayeHHe g = (C/V): 
= a 

(STO BbIpaxkeHHe BbITeKaeT H3 ycoBHx (13) npu | = gq). Bemey 3a Tem, crpos 
KPHBylO HapacTaHHA JVIMHbI BOJIH Ha OCHOBAHHH H3MepeHHit B CKeaHe, ompe- 
WeuM MaciuiTaO BpemeH +/f, a m0 3TOMy MacuIra6y — Kos>ppuuHeHT *% Ha 
ocHoBaHun (10). Tlocae sroro ompeyenatca k, uv k UW BEIACHHTCH, MOXKHO JIM 
cunTaTb ki =k uv yy =v. 


Mopcekoh rugpodpusnyecknii nucrutytT Ilocrynn0 
Axkaylemuu nayK CCCP 30 V 1956 


UHMTHMPOBAHHAA JIMTEPATYPA 
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Miss. AH CCCP, cep. reodus., No'5, 451 (1954). 4B. B, ynekxnu, Hos. AH CCCP: 
cep. reogus., Ne 1, 65 (1954). 4B. B. Uy aeiikun, JAH, 94, No 6 (1954). 5C. B. 
sovernees OucCKuH, JAH, 58, Ne 7, 1345 (1947). 6 A. A. UBpanos, pe wes 
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Aoraage Anagemuu nayx CCCP 
1956. Tom 110, Ni 4 


BHOPHSHKA 


B. H. XEHCHHA 


JEMCTBHE PEHTTEHOBCKHX JIYYEM HA PAHHHM MEPHOLL 
IMBPHOTEHE3SA 


(Tpedcmaeaeno akademukom JI. A. Op6eau 8 IV 1956) 


Bonpocy 0 BJIHAHHM HOHHSHpylollero U38IyYeHHA Ha pasBHTHe pa3sAMUHbIX 
OplaHH3MOB H, B YaCTHOCTH, aMMHOHH NOCBAMLEHO OOJIbUIOe YMCJIO HCCMeEOBAHHI. 
Teptsur (') HaOmojat, To OMMOOTBOpeHHbe Alia AAryWKH, NOJBeprHyTple 
BO3ACHCTBUIO JYYeH PauA, MPOXOAAT epBble STAMbI PaSBUTUA, a B abHeluIeM, 
B 3aBHCHMOCTH OT BeJIHYHHbI AO3bI, pasBHTHe Ipekpalilasocb Ha CTaqMAaXx Owa- 
CTYJIbI, TacTpyJbl H SOomee NO3qHHX. OTH JaHHbIe Mo3sBomHMH TepTBury rosBo- 
PHTb O MaTeHTHOM NepHOse MPH BOSACHCTBHM HOHH3HPYtollero H3JyYeHHA, B Te- 
yYeHHE KOTOPOrO He OOHAPYKUBAaIOTCA BU]MMbIe MOposorMyecKHe H3MeHeHHA. 
B faibHeliuem MHorHe uccmeqoBaTemu (7, °) TOATBepquM Hanuune TaKoro me- 
pHoya y AWM am@uOut, NoABepraBwinxca JeHCTBHIO Ppa3MHYHbIX O03 PeCHTTeHOB- 
CKMX Jlyyell. OcTaHOBKH H 3aMeICHHA APOOMeCHHA AML ATYWIKA HW aKCOMOTIA 
He HaQJuoqamH A. Wextman (*) u B. A. Baunos (°), mpHMenupimue oueHb 6oub- 
IUHe JO3bI PeHTreHOBCKHX styyeH (yo 100 000 r), npu 3TomM aBTopaM He yjaocb 
3aMeCTHTb KaKHX-JIHOO HeEHOPMAaJIbHOCTeH B CaMOM TIpolecce jpoOeHus. 

M3yyaa yelicTsue OoubuIHX 03 peHTreHOBCKHX syyel, BauHoB mpHxoqUT 
K BbIBOJY, 4TO TepBble 9—I10 JeneHuH ApoONeHHA AWW AATYWIKH H aKCOJIOTIA 
OKa3bIBaloTCA HEYYBCTBHTeJIbHbIMH K UX BO3CHCTBHIO. OTOT BHIBOA ABTOP eaeT 
Ha TOM OCHOBaHHH, YTO OMJOAOTBOPeHHad AUWeKMeTKa Tlocse OOyYeHHA sO0OK 
O30 MpofosKaeT eMHTbCA, TOra KaK B TKAHEBbIX KJIeETKAX TOJOBaCTHKOB (°) 
HM J[pyrUX X%KMBOTHBIX Toce OOJYIeHHA [axKe CpaBHHTebHO MaJIbIMH ]\O3aMH 
MHTO3 He HaCTylaeT B TeYeHHE 3HAYHTeJIbHOrO BpeMeHH. IIpu cpaBHeHHH BbIxKH- 
BaCMOCTH .3apOJbIllleH JIATYWIKH, OOJTYYCHHbIX Ha pPa3HbIX CTaqUAX pasBHTHA, 
Pyx (°) MpHxO_UT K BbIBOLY, YTO OMMOMOTBOPeHHIe Alita W OaCTy Na ABJIAIOTCA 
HavOoulee YYBCTBUTCJIbHbIMM CTAaMAMH, Helipysa HU TOMOBaCTHKHM Ooslee yCTolHi- 
YHBbI K BO3eHCTBHIO peHTTeHOBCKHX Jyueh. B. JI. Acraypos (“) 3ameuaert, 4TO 
ey[Ba JIM MOXKHO ceOe TpescTaBuTb Ooslee YYBCTBHTeJIbHbIM K PeHTTeHH3sallHu 
OObEKT, UEM pasBUBAIOWLYIOCA AMWeKIeTKY, H Oolee YYTKHH «eTeEKTOP» MOBPexK- 
Jlaioulero eHCTBMA X-sryueH, YeM Mpolecc sMOpHorenesa. 

II]pu rucTomorwyecKoM HCCAeqOBaHHU OOJYYCHHIX AMMeKJETOK OpllO MOKa- 
3aHO, 4TO AJepHoOe BeULeECTBO MOBpeExaeTcA B OoOJIbUIeH CTeMeHH, YeM IPOTO- 
ma3Ma. ITO NOOAKeHHe IpH3HaeTCA MHOFHMH PauoOuoNOraMu, HMEBLUMMH JleJ10 
C MOBpexKeHHEM KNeTOK JIYUHCTOH 9Heprueli (“, *). HanOdomee mo,Bep2keHbl 
NOBP@XKCHHIO XPOMOCOMBbI Ha CTaquAX MeTa- H aHatbasbl — CTaquAX HavOoJIb- 
ei KOHWeHTpaluu XpomaTuHa. M3menenua XpOMOCcoM, BbISBaHHble OO/y4YeHHeM, 
WPOABIAIOTCH B UX CKJICHBaHHH, HENpaBHJIbHOM paclipeyesieHuH MO TWOJOCaM 
AXPOMATHHOBOTO BepeTeHa UH MpH Oosee BbICOKUX O3aX — B (pparMeHTallui. 

HecmoTpi Ha MHOPOUHCJICHHbIC HCCIEOBaHHA MO BOSeEHCTBYIO HOHH3H- 
PyfOllero H3JIyYeHHA Ha A poOeHHe AH, MO HaCTOAMLerO BPCMeHH OCTaeTCA He- 
JIOCTATOUHO BbIACHEHHbBIM M€XaHH3M MOBpexKMeCHUA KMETOK, OCOOeHHO IIpH MpH- 
MeHeHHH OoubiIHx 203. B cBa3H-c 3THM Opla MocTaBeHa 3afaya: MpocueqHTb 
H3MCHEHHA B APOOAMMXCA ALMaX MATYWKU, MpOvCxo_AMMe B «IATeHTHBIM Te- 
PHO» HW MpHBOAAUHe B KOHWE KOHWOB 3apofbul K rHOen. 
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Jlaad ombiToB Obl HCHOJb30BaHbI 3MMHHE JIAPYLIKH. ONbITb! MpOBOAMJIMCb 
© KOHUa (bespasa m0 anpenb. [IpousBoquach rHnou3saunA JAryWeK H UCKYC- 
CTBeHHOe ONOZOTBOpeHHe. Uepes 30 MuH. Tocse ONJOOTBOPeHHA UKpa MOABep- 
ramlacb BO3j[eHCTBHIO PeHTTeHOBCKHX syyel. OOsyueHHe MpoOHsBOAHJIOCb Ha 
annapate PYM-! mpu nanpsxKenun 175 KB, cume ToKa 15 Ma, pacCTOAHHH OT 
aHolla 10 oObekta 24 cm, 6e3 (ubTpa, 403a 316 r/mun. IIpopeyeno 9 cepuui oMbi- 
TOB C O6sry¥eHHeM Josamu 25000; 10000; 7000; 1000; 500. 250ars OosyyeHHple 
slilla uepe3 Kaki vac uM 2 Yaca KOHTPOJIHpoBaINCh NOX OMHOKYAAPHOH 
Jynoll B TeyeHHe CYTOK HM OMHOBPeMeHHO YaCTb 3 HUX OTONPANAaCch AIA PuKca- 
uuu. Ata PuKCHpOBaIMCbh Takx%Ke B TeYeHHe CYTOK Yepes Karkple 2 yaca WeH- 
Kep-PopMosiom usu 12% copmMasmuHom. Marepnas 3aMBaJicA B apaduH, M H3- 
POTOBAIHCh Cpesbl TOMUHHOH S—8 ». Cpes3bi OKpallMBasIMCb TeMaTOKCHJIMHOM 
© 303HHOM H OOpabaTpIBaluch 10 Denbreny. 

IIpu o61y4eHuu CpaBHUTeIbHO MasbIMH Yo3amu (250; 500 u 1000 r) qpoo- 
HHH AHI, WIO Tak %Ke, Kak B KoHTpose. IIpu yosax 7000 u 10000 r nepsasxz 
Oopo3sya [poOMeHuA NosBIAIAacb Ha 30 MHH. TO3qHee, YEM B KOHTPOJe, a MPH 
jose 25000 r — na | uac. Cnegyroulue Oopo3ybI B MoceqHeM Cy¥ae NOABJIA- 
JIMCb 3€MeTHO 11032%Ke, 4eM B KOHTpose. I]omuMo HeKOTOporo 3aMe]VIeHHA TIpo- 
ecca (poOseHHA, pH OombUIMX Jo3ax HaOMOaOCb H HCKAKeHHE CFO HOPMAIIb- 
Horo TeyveHHs. OHO BbIpAaxKaJOCb B OTCTABAHHH MpOXOKJeHNA Oopo3y, HeMpaBHJIb- 
HOM HX pacripeeeHHH, CMeULCHHH WIMPOTHbIX Oopo3y K aHHMAaJIbHOMY TIOJIOCY, 
oO6pa30BaHHu HeyeTHOrO UNCIa OAaCTOMepoOB, BO3HHKHOBeCHHH «4YaCTHYHOH Ola- 
cTyJbm (°), BbI,eICHHH KPYIHbIX He J[eNAWHXCA KeTOK. OcoOeHHO OTYeTIHBO 
OJ[MH HJIM HECKOJIbKO OUCHb KPYIHbIX OACTOMEPOB BbIeAeTCA Ha (POHE MEIKHX 
KJI€TOK Ha CTaqun nNo3qHel OnacTysp1. Muorga OH BbIaloTCA Haj] MOBEpXHOCTHIO 
3apOfblllia B Bue BbIpocToB (cm. puc. 1). HauOonee pesko mpoxBsAIoTCA STH 
HapyWeHHA HOpMaJIbHOrO ApoOmeHuA pH OOyyenun 25000 r. IIpu mpocmo- 
Tpe 150—200 ukpvHoK B STHX ONbITAX BCe OHH OKA3bIBaJIMCb H3MCHCHHbIMH B TOM 
HJIM MHOM CTeMeHH; HOPMAJIDHbIX OaCTyJI C YeETKMMH TpaHHaMu OacTOMepos, 
KaK B KOHTpOuJle, Cpe HUX He Oplio HH OMHOH. Takue aTumuueckue OacTyJbI K 
KOHLUY MepBbIX CyTOK OOJyYeHHA HadHHaloT OTMHPAaTb. 

Ouenb HarJIA{HO BbICTYMaeT HAPYMIeHHe HOPMAJbHOLO JpoOeHuA Ha cpesax. 
IIpu ypoOsenHu oOONyIeHHbIX HKPHHOK BO3HMKaeT OacTolelb, HO Kpbila 
TO3{HeH OaCTY Jbl COCTOHTH3 PbIXJIO PaCNOJOMRKeHHHIX B 2—3 cIOA, MeE30PHeH- 
THPOBaHHbIX, P€3KO OTHYAIOWLUXCA pyr OT Apyra mo pasMepam Os1acToMepoB 
(puc. 2). B ocoOeHHo KpyNHbIX ONaCTOMepaxX MOXHO ObIIO OOHAPyXKUTb OoJIb- 
ioe KOMYeCTBO Ajep. 

[Ipu o6padorKe cpesos no Penbreny B Ape ONMOMOTBOPeHHON AUMeKIETKH 
B KOHTpOJIe HH B OJHOM Culydae He OOHAPyxKeHO je30KCHpHOOHYKJIeCHHOBOH 
KuculoTH! (JJHK). JInmp na crayuu 12—16 6nacTomepos HaOsmojasacb NOOKU- 
TeJIbHad peakwua Pesmbrena B CCPOPMHPOBAHHbIX XPOMO3O0MAX Ha CTaMAX MeTa- 
vw aHadasbl. Ilocae cragqun 16 Onacromepos JIHK oOuapyxusaetca B Apax BCeX 
KJI€TOK He3aBHCHMO OT MUTOTHYECKOrO WHKJIa. KouMuecTBo ee B Iporecce Apo6- 
JIeHus MocTemeHHo Hapactaer. AnanormuHoe ABJIeHHe HaOsO{aJIM MHOPHe aBTOpbI 
(10°) Tip H3yYeHHH pa3BUTHA pasMUHbIX 2KMBOTHDIX. IIpn sToM HanGosee 
HHTCHCHBHO OKP@alliMBaloTCA XPOMOS3OMbI, TaK 2K KaK VM B TKAHEBbIX KleTKaX (1°). 

B ompitax c oOmyyenvem 250 u 500 r Hapacranue Kouyectsa JIHK mpo- 
MCXOMT, KaK B KoHTpose. [Ip yose 1000 r oxpammmBaemocts aqep 10 Dembreny 
HECKOJIbKO Cladee, YeM B KOHTpose. IIpu sToH Jose MHOr a MPOUCXoAAT NOBpeEx- 
CHA XPOMO30M, CKJIEHBaHHe HX HW HeMpaBHJIbHOe pacnpesemenue 0 MowuocaM 
aXPOMATHHOBOrO BepeTeHa. K KOHIy CyTOK B HEKOTOPBIX OacTymax, OOpaso- 
BaBIUMXCA H3 OOJYYEHHBIX AVI, MOPKHO 3AMETHTb Hayao OOpasoBaHnHusA Jop3avb- 
HOH ryOpl OnacTonopa — cMelleHHe MaTepHasia H BOSHHKHOBeHHe HeGoOubIUOrO 
yrayOnenun. Hacrosme racrpyiiuunu He MpOucxog_UT, u BCe 3TH OmacTybI B 
Havas BTOPbIX CYTOK Ha4HHaloT OTMUPaTh MPH ABJICHHAX OTYETIMBO BbIpPAaxkeH- 
HOrO NMKHO3a KJICTOUHbIX Aep. 

Y sapojpiuieit, OOTYYeHHDIX OONbINMMH O3AMM PeHTTeHOBCKHX sell, Apa 
OaCTOMEPOB TPM [pOOeHHN COBepINeHHO He OKpalMBaloTca NO cTaqun T103{Hell 
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K cmamsbe B. H. Xeticuna, emp. 57 
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Puce. 4 Puc. 2 


Puc. 1. O6ayyenne o30H 25000 r. Buacryna yepe3 26 yac. nocne O61y4yeHua. Hapywenne Hop- 
MaJbHOrO ApobeHHa. BpictynatomHli OacToMep B BHJe BbIpocta. B3zyTble Apa, OKpaleHHble 
®Monpreny. Ox. 5, 06. 8 
Puce. 2. OO6myuenne Roz0% 25000 r. Buactyma uepes 24 uaca mocne o61yuenua. Hapymenne 
HOPMAJIBHOTO ApoO.1eHHA. BuAHbI pasHyHble MO BeHYHHE OacTOMepbl H cpeAH HHX KPyMHpIe 
MHOrOsepHble 61acToMeppl. Ox. 5, 06. 8 


K cmambe B. B. Jlaxosu4, cmp. 137 


Puce. 1 Puc. 2 


Puc. 1. Tuzonutospiit ty; p. H. Tynrycka 
Puc. 2. PopMa HW KOHWeHTPHYeCKOe COREHHE OTAC NOLO MMSOANTA, 46 X 


JAH, 7. 110, Ne 4 
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Onactyb. IIpH okpacke aqepHbIMH KpacuTenamu OHM OCTaIoTCA IYCTbIMH CBeT- 
JIbIMA MIY3bIPbKaMH, peaklluaA Dembrena B HHX OTpHaTenbHa. B nnTepKunese 
APO HMC€T HEYETKO BbIPAKeHHY!0 OOOOUKY H COBepmueHHO GecuBeTHOe romo- 
reHHoe coxep»xkuMoe. Hanuune o6o04KH y Apa BHIABIAeTCA MO pacnpeqesenuio 
TIMPMCHTa, KOTOPHI| HAXOAUTCA BHe ero, MO nepHdepnu o6onouKH. TaKkue Gec- 
UBETHbIe Apa AeATCA, IPH 9TOM BOSHHKaeT AXPOMATHHOBOE BepeTeHo. OGpa- 
SYIOTCA IeHTpocdepbi, MO JyYaM KOTOPbIX XapakTepHO pacmpesensioTcs sep- 
HbIWKH THrMenTa. Ilo ,aHHbIM HEKOTOpbIX aBTOpos (?, °), MaKe OUeHb GosbuueE 
O3bl PeCHTTeHOBCKHX JIyyell HE OKAaSbIBaIOT MOBpexyaiollero Bos_elCTBUA 
Ha OOpasoBaHve aXPOMATHHOBBIX BepeTeH B ApoOsmnxcs slineKneTKax. B mpo- 
wecce ApoOeHuA OeclBeTHOe H OeccTpyKTypHoe cojepxuUMOe Apa pacmpe- 
ACMACTCA MO NOTOCaM BepeTeHa, MPOMCXOAHT «AX POMO3OMHbIity MHTOS 110 JlambKy 
u Cumony. B Oonpuimx GOnacTomMepax HaGmojaiorca O6BI4HO MHOrOUMCHeHHDIe 
{PHrypbl MHTO3OB, YaCTO MHOFOMOHOCHBIe MHTOSEI. OSpasoBaHve MHOromouttwoc- 
HbIX MHTO30B IPH JIYYCBOM BO3eHCTBHH B Pa3JIMUHbIX KeTKAX HaOsNOaJIM MHO- 
rue ucceqopatemm. MuorosjepHpre OacTOMepbl BO3HHKAaIOT, OYeBHAHO, Oya- 
royapA KapHoOTOMHH Oe3 Tocne_yrouleH M1asMOTOMHH. 

OrcytTcTsHe OKpaumMmBaemocTH 10 Penbpreny B ApoOsMUXCA, OOTY GeHHDIX 
‘OOJBIUMMH O3aMH ALMeKMeTKAX [a0 BO3MOXKHOCTb TOBOPHTb O NOaBJleHHH 
muutesa JIHK ('4, 1°). 

IIpH MHKpocKoMH4eCKOM HCCTe{OBaHHA Cpe30B MHOPOKJIETOYHBIX MO3HUX 
Onactya (18—20 uac. mocme Hayana pa3sBUuTHA), MOJTYYeHHBIX H3 AML, OOmy- 
4CHHBbIX OOJIbIIMMH JO3aMH, HaMM ObluIO OOHapyxKeHO, YTO Apa OTAeMbHDIX 
‘O1ACTOMEPOB alOT MOMOKUTeIbHYy!O peakunio Denbrena. Ha KaxKjlom cpe3se Ha 
STOH CTaquH [poOmeHHA yaBanocb HaliTH Cpe MAaCCbI KeTOK C HeOKpallleHn- 
HbIMH ApaMu OAMH WIM WBa OacToMepa C OKpallleHHbIM AQpoM. B Takux aqpax 
OKPalIMBaeTCA HJIM OUCH HEKHAA TOHCHbKAA CeTOUKAa HIM KOMMaKTHOe TOMO- 
reHHoe Tembue. Uepe3 24—26 aac. moce Hatasa A pOOMeHHA YCIO OKPAleHHBIX 
ajep Bospactaet. K 3ToMy BpeMeHH B KPYMHbIX MHOFOAJepHbIX OacToMepax 
BCTpeyaioTcA OOJIbIIHe, CHJIbHO YBeJIMUeCHHBIE B pasMepax spa. Bo MuHorux 
W3 HHX OCOOeCHHO 3aMeTHO OKpalllMBaHHe. 

[Ipu o6ayusenuu Oombummu josamu (7000 r u Bpmue ) epes 24 yaca mocue 
Havasla pa3sBHTHA OOHApyKUBAIOTCA ABHbIC WpH3HakH THOeIM OONYYeHHBIX 3a- 
pope. ITO BbIpaxkaeTcH B CHAHMH OAaCTOMepoOB, HCueSHOBeHHH TpaHHl, 
MOKIY HHMH, TOABJICHHM B MpOTOIMIAa3Me KJICTOK OOJIbIIMX BakyouleH; KpoMe 
Toro, CaM 3apOJbIlll yBeIHUMBaeTCA B pasMepe, OUeBHAHO, BCeYCTBHE HaOy- 
xanua. [lorpmenue okpamimBaemoctu 10 Pembreny B OTJCJIbHbIX OlacTOMepaXx, 
BO3MOXKHO, CBA34HO C HaCcTyMMeHHeM rHOeIH 3aposEnua. CneqyeT yKasaTb, 4TO 
YCHJICHHE OKPAaIIMBaeMOCTH Aep HaOmMOaeTCA HW Y 3apofpeH B KOHTpoe pH 
HX CMOHTAaHHOH rHOeH. 

TlosBaeHHe OKPaeHHBIX Afep B OTACIbHbIX OsIaCTOMepax NO3AHUX OwacTyuJ 
tiocme OOYYeHHA OMMOMOTBOPCHHbIX AHL OOJIbIUNMMH O3aMu JIyGeH MO3BOAeT 
PrOBOpHTb O Mponcxogaujem cuHTese JTHK. Oxpamiennpie aqpa NOABJAIOTCA K 
MOMeHTY Hayajla OTMUpaHHA 3apofEiua, MOITOMyY TpyHO ceOe MpecTaBuTb, 
YTO HMeHHO B 3TO BpemaA MponcxoguT cuntes THK. pone qomyctuts, uto cuH- 
Te3, BO3MOXKHO, CHJIbHO MOMaBJICHHbIM, IpOHCXOMJI Ha MpOTHxXeHHH BCero Mpo- 
mecca 7poOmenuA, HO B TeyeHHe MepBHIx 20—24 yac. mocue oényusenun JJHK 
no Menbreny He OOHapyKUBaaCb, TaK KaK HaXOJMaCb, BEPOATHO, B j{enoJIH- 
MepH30BaHHOl copme. 

TlomyyenHpie HaMu HaOOJeHHA MOXHO CONMOCTaBHTb C BbICKa3bIBAHHAMH 
Apyrux ucceqopateneH. Tak, uanpumep, Tetuop, Upanuirenu u X oaHyep 
(6), usyuana jeficTBue peHtrenoscKnx wyyel na JTHK, mputiniu Kk BpIBO,y, ITO 
NO, BIHAHHeEM OOJYYeHUA MpPOMCXOAMT enOMMMepH3saluA HU YMeHbINeHHe ee 
BASKOCTH Ha upoTmKeHHH 18—20 uac. Mocme MX BOSeHCTBUS. CxojHoe mpey- 
cTaBleHHe BEICKasamu Xappuurton u Koua (1%), KoTopbie CuNTAIOT, YTO PeHT- 
reHosckve myud He paspyumaiorT HK, Ho Bpi3piBaloT ee elouMMepnsallilo. 
OTCYTCTBHE OKPAallIMBaeMOCTH OHH CBASbIBaIOT He C YMCHDINeHHEM KOJIMYECTBA 
JIHK, a c sospacrarouleli nog BIMAHHeM OOJy4YeHUA AMCIepCHOCTHWO. 
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Ha ocHoBaHH H3J1I0x%KeHHOFO MaTepHasla MOKHO CKa3aTb, YTO PCHTeCHOBCKHE 
JY TPH MCHbITAHHBIX O3aX He NOfaBAAIOT [poONeHHA, HO Mp BOs,eHCTBHH 
6ombummx qos (7000 r u Bplue) MpOMCXOAUT HeKOTOpPoe SaMeeHHe [poOeHUsA 
H pa3sHUHbIe CYyLeCTBeHHbIe ero HapylmeHuA. CreneHb HapyleHuA ApoOmenuA 
3aBHCHT OT BEJIHUMHbI O3bI. PuOenb 3aposplitia HaOMOAaeTCA Ha CTaAMM 103 He 
OulacTy JI. 

B mpouecce {poOnenna HeoOsyueHHbIX AMI, (KOHTpPOJIb), a Takyke UM OOsy- 
YCHHbIX MaJibIMa osamu (250—1000 r) nponcxogquT Hakonuenne JLHK B agpax. 
IIpu o61yyenuu OombmumMu yosamu (7—25000 r) qo MHoroKjeTOUHON OnacTy Jbl 
B Aypax OuacToMepoB He HaOsofaeTcA OKpawiMBanuA no Menbreny. B MuHoro- 
KJICTOUHBIX OlacTysaX, MOJIYYeHHbIX H3 AWW, OOJYYEHHBIX OOJIbINHMH JO3aMH, 
yepes 20—24 yaca B OTCIbHBIX OAaCTOMepaX MOABIAIOTCA (eIbreH-MOOXKH- 
TEJIbHbIe Apa, YTO TAK%*KEe MO3BOuAeT POBOPHTS O CuHTese JLHK B Teyenue Apoo- 
JIGHHA, Aa HE O MOJHOM efO OJOKHPOBaHHH UPH BO3SAeHCTBHH PeCHTTeCHOBCKHX JTy- 
yelt. 

JlelicTBue peHTTeHOBCKHX JyueH Ha [eeHHe KJeTOK NpH ApoOmennu Alla 
JIATYLIKH pe3KO OTIMYACTCA OT HX, BO3eCHCTBUA Ha Mpomecchl AeeHHA TKAaHe- 


BbIX KJICTOK y TOrO 2Ke OObeKTA. a 
Ileppprit JlennurpayckH MeXHUHHCKHM HHCTHTYT Ilocrynu10 
um. HW. IT. [asnosa 27 Ill 1956 
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TEXHHYECKAA PH3HKA 
B. Tl. BACHJIBEB 


H3MEPEHHE KOI®®HUHEHTOB THOOY3HH METOIOM 
HEMPEPbIBHbIX H3MEPEHUM 


(ITpedcmaeaeno axademukom I. B. Kypdromoseim 18 IV 1956) 


B pasJIW4HbIX 3aayaX 9JIEKTPOHHKH YaCTO HeOOXOLUMO ObIBaeT U3MepsTb 
Auppy3HouHple XapakTepHCTHKH JIM TaKHX MeTaJOB, Kak  Oapui, 
CTPOHUMH HW KasIbIlMi, KOTOpbIe ObICTPO OKHCAIOTCA Ha BOSyXxXe, MOSTOMy MIpH- 
XOJHTCH NPOBOAHTb BCe H3MepeHHH B BaKYYMe H JlaxKe B BbICOKOM BakyyMe. 
HispecTupie MeTopl H3MepeHHaA KosPuuMeHToR AudpysHn TpeSyioT uM Tpy- 
HOeMKON, a 4YaCTO H HEBO3MOXHOH, ONepaluu cHATHA coes (1,2); gpyrue Me- 
Tofbl TpeOyioT SHAHHA MepBoHayasbHOH akTuBHocTu J, (?,4). W3mepenue mep- 
BOHAYaIbHOH AKTHBHOCTH JIA YKa3aHHBIX BBIIUe SCMeCHTOB 3aTpyfHeHo, Tak 
Kak TpeOyeT NoMeuleHuA Tipenapata B Bo3qyx. Tlostomy Hamu Opiia paspa6o- 
TaHa MeTOAUKAa, MOSBOAIOUat H3MepATb KoOSPPUuIHeHTH! Audby3nu, He BbIHH- 
Mad oOOpasell U3 BakyyMHOro pH6opa. 

| CyM{HOCTb MeToOga 3aKuuO"aeTCA B Crenyiomem. Ecnau na oOpa3el Hanecen 
O€CKOHCYHO TOHKHH CuO payMoOaKTHBHOrO BeleCcTBa, TO AIA ModyOecKkoHey- 
Horo Tela pactipefemeHHe KOHUeHTpaluu jaeTca ypaBHennem (°) 
Co 


pyres —x?/4Dt 
ME isa (1) 


MuterpasibHaa aKTHBHOCTb oOpa3ila 


I = I,e” (1 — eri z), (2) 


re 2= Vu2Dt. 3yecb Mp cuuTaem, 4TO (byHKUMA normomennaA mpeg- 
CTaBJIAeTCA B Bue IKCHOHEHTHI. 

Ecau o6pasel, nomelieH B 3alllMTHy!O OOOOUKY, KOTOpaA MO3BOuIAeT BeCTH 
OJHOBpeMeHHO Audpy3SHOHHbIM MporpeB Hu CuyeT AKTHBHOCTH, TO 3a HEKOTOpPbIM 
BeCbMa MAJIbIii IIpOM@xKYTOK BPeCMeHH AKTHBHOCTb OOpasia OyAeT NpomoplHo- 
HaJlbHa €fO HHTerpasIbHOH AKTHBHOCTH HM IIpOMexkyTKY BpeMeHH, T. €. 


dE (t) = ki dt, (3) 


re k — xosdpuunent cueta. OOujad akTHBHOCTb OOpasiia 3a BpeMA muddy - 
3HOHHOrO Uporpesa t OyyeT paBHa 


t 
H(t eid: (4) 


Ola aKTHBHOCTS OOpasila 3a Takoe »Ke BpeMa, HO O€3 yucpcdby3HoHHoro IIpo- 
rpeBa HallHWIeTCH aHaJIOrMyHO: 


V3 opmya (2), (4) u (5) nowy4HM Aus OTHOWICHHA AKTHBHOCTeH BbIparke- 


AN 
HHe 
t 
|e” (1 — erf z) dt 
JE) a 
Ey (t) 


t 
\ dt 
0 


Pa30%KUB WHTerpasl OWMMOOK B pA: 
2S ghgakt 
arn ARE sD 


k=0 


HM HHTerpupyA MOWICHHO, NOJIYYHM 


EE) ale (os 2 6 
eRe (1 —erfz)+ = 2 lie (6) 

aa z< 0,3 MooxKHO, pa3I0O%KMB HHTerpadl OWIMOOK HU SKCMOHEHTY B pA H 
OrpaHHUHBIUHCh J[BYMA Me€pBbIMH YWI€HAMH, 3HAUHTeMbHO YIPOCTHTb NOJyueH- 


HOC BbIpakKeHHe: 
E (t) 4 Hae 
= = DV t 7 

Eo (t) Va UAL %) 


OTKYyJa JerKO ompeseHTb KoIppuuNeHT Wuddpy3Hu NO Tanreucy yrvia HakJIOHa. 
Oum6ka pH TakoM ynpouleHHu He mpeBbiuaeT 1%. 

Mero mpopepssca uccneqopanuem camogudpysuu cepedpa. IIlnacruuKu 
cepeOpa pasmepom 12 x 10 x 0,04 qa npegoxpaHeHuA OT KOpoOsIeHHA 3aBa- 
PHBasIHCb 110 KpaiM HuKemeBOH NosocKoH. Ilocse sToro mla- 
CTHHbl MOHTHPOBAaJINCb B CIelHaJIbHOM BaKyyMHOM mpHOope, 
noyBeprasucb oTKUryY UpH 850°C B Teyenve | yaca, HM 3aTeM 
Ha HAX HalblIAIOCb IATHO paqwvoakTHBHOrO CepeOpa TOJIWH- 
HOH MeHee | p. 

Jlanee Kaxk bit oOpasell MOHTHPOBaJICA B BAKYYMHOM TIpH- 
Cope AIA MpoBeyeHunA judcpy3HoHHOorO oTKura (cM. puc. |). 
IIpHOop u3roTaBMBasICA H3 CTeKIa HOHeKC, J{MaMeTp ero Co- 
cTaBJiaJl 60 MM, a quMHa 350—400 mm. Ha BoubipaMoBpix jep- 
*KaTeIAX YKpenAach HHKeeBAad KOpOOouKa C H30JIMPOBaH- 
HbIM TlOorpeBaTeieM, KOTOpbIH OOecneyHBaJ OblcCTpoe H paB- 
HOMepHoe HarpeBanHe oOpasua. Harpes mpoBpoguica cta6n- 
JIM3MpOBaHHbIM TOKOM TIpH ueTpIpex TemnepaTypax: 1010; 
967; 950 u 930°K. IIpu Temnepatypax spe 1030°K Haun- 
HaJIO CKa3piBaTbcn ucnapenue. Jia u3smMepeHua Temmepaty ppl 
IPHMeHAaCh HHUKE@JIb-MOJMOeCHOBAA TepMolapa JHaMeTpoM 
64—70 », H3MepeHHe OCYIIECTBAAIOCh MOTeEHILMOMeTpHUeCKHM 
MeTOJOM. BpiBofbl TepMonapb!l YCTpaHBaJIMCb B BepXHel wacTH 
muiM@a, uToObl He BO3HHKAaJIO Tlapa3HTHbIX TepMO-3/{C B MecTe 

Pre. 4 COEMHEHHA TEPMOMAapbI C BOb@paMOBbIMH BbIBOJAaMH. OurH6Ka 

B TO/epxkaHHH HW ONpeedenHu TemnepaTypbl He MpeBpliiia- 

aa + 3°. Ulan cma3pipasica 3ama3Koli Pamsasa, BakyyM mo0- 

Jly4aJICA [BYMA CapeHHbIMH Jadbdy3HOHHbIMH Hacocamu H JocTural 2 x10 &— 
2 X 10°* mm pr. cr. 

_ Popuospiit CUCTYUHK TIPHKpenAJICA K JIaTYHHOH KOpoOKe, OX1a2%KaemMol BO- 
OH, YTOObI YCTpaHHTb HarpeB cueTunKa. B cepequHe KOPOOKH UMeMOCh CKBO3- 
HO€ OTBEpCTHe, Yepe3s KOTOPOe palMoaKTHBHOe U3JIyyeHHe MonaaeT B CUeTUHK. 
YroOpi Teniopoe u3ityyenne He HarpeBaso CMOAbI CUeTENKa HW 3THM He UCKa- 
*KaJIO PC3yJIbTATOB H3MePeHHH, OTBeEPCTHE KOPOOKH MPHKPbIBaJIOCb aJIIOMH- 
HH€BOU (osbroii TouuHHOH 2,7 mr/em?. CuHapyxkM C4YeTEHK 3aKPbIBaJICA CBHH- 
HOBOH 3alluTOH ToOJHHOH 5 cm. Temmepatypa cueTuuka KOHTpoJIMpoBaacb 
CnelHaIbHOH TepMonapoH. 
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Toumluha HWKHeH YaCTH KOWODI CocTaBana 30—40 mr/cM?, TlosTOMy Camast 
MaArKAaA 8-KomnonentTa Ag" nonHocTbio morollalach CTeKJIOM. Kosppunuent 
JIMHEMHOTO MOPIOWeHHA Ha B-KOMMOHEHTHI C 9Hepruelt 0,53 Mas usmepsiicsa He- 
HOCPEACTBEHHO Ha yCTaHOBKe Ht ObIJI paBeH p = 227 cm '. Bomee xecTKoe 8-u3- 
JyueHHe WH Y-H3JIyYeHHe OTHOCHJHCb K (ouy. 

Ha pwc. 2 mpupegenbl KMHeTHUeCKHe KpHBBIe JA camoyudipy3un cepedpa. 
OHM XOpOlIO yKNafEIBaloTCA B MIPSAMbIe JHHMM, 3a MCKOUeHHeM HayasbHoli 
"acTH. CnelMasbHble OMbITHI MOKasasH, UTO HCKPHBeHHe B HaYae MpsMBIX He 


SESS ees 
Soe ye s ege — 
{ Se Rigs 2 enc) 950°H 
<StaN 
= ~ IG7°H 
Se) 


1010°K 


o 10 16 20 mun 72 


Puc. 2 


BbIZBaHO JeopMauvell nacTHHbl mpH narpese. M3 aTux jaHHBIxX Halijenbr 
KospuuHeHTE! AHdPpy3HH, KOTOppble IpHBefeHbl B TaOm. 1. Ilo stam WaHHDIM 


Peyote 4 


T-pa B °K 1010 967 950 930 
D8 cm’/cex 1,04-10-1° 3,16-10-11 2,49-10-11 4528-10-11 


MeTOJIOM HaHMeHbIUHX KBajlpaTOB NOCTpoeHa TeMilepaTypHasA 3aBHCHMOCTD JlJIt 
KOSPPHUHEHTOB Camoyudpy3snu cepeOpa, KoTOpaH BbIparkaeTca Copmy Jon 


D = 2,78 exp (— 48100/RT) cm?/cexk. 


O6mlaa omm6Ka B ONpeseneHHu KospPpuLuentosw Audpy3snu paBua 35—38%. 
OcHoBHbIe OWHOKH BbI3SBaHbI OlIMOKAaMH B M3MepeHHH CueTa H3-3a HaJIHuHA 
Oobuloro y-cpoHa HM HEOOXOAMMOCTHIO OMpefeIATh KOSPPHUHEHT MOPOMLeHHA w. 
EcaH MpHMeHATS 4“HCcTHIe $-H3ly4"aTeIH, a TaK%Ke IIPHMCHHTb aOCOpOMMOHHbIe 
MeTOJ[bI, MOSBOJIAIOMIMe OOXOAMTHCA Oe3 3HAHHA (byHKUMA NMorsoulenun (2,°), 
TO OWWMOKY MOXKHO 3Ha4HTeIbHO CHH3HTb. MeToy IpHMeHHM JIA HCCe_OBaHHh, 
CBA3AHHbIX C BaKYYMOM, JIA UCCJIeEOBAHHA BJIHAHHA MEXAHHYeCKHX HalpsA- 
*KeHHH Ha Wuddysuio Hu Ip. 


CpefueasHaTcKkHi rocyapcrBeHHbI yHuBepcuTer Tlocrynuso 
um. B. HW. Jlenuna 14 I 1956 
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TEXHHYECKAA PH3SHKA 


P. WH. PAPBEP, H. A. FHHAMH, B. C. KOTAH u akagemux AH YCCP B. YL. JIASAPEB 


HHA3KOTEMMEPATYPHAA PEKPHCTAJIJIM3ANLUA 
METAJIJIOB 


Vispectuo, uTo B KpuCTame TIpH TWwacTHyecKOM eWOpMHpOBaHHH Hakall- 

« NMBAaIOTCA OCTATOUHBIE MHKPOHCKaxKeHHA, MpPHBOAAMe K MOABCHHIO H3- 

ObITOUHOH MOTeHIMAaIbHOM SHEPrHH KPHCTaMIMYeCKOM PelleTKM (CKpbITOH 9HEp- 

rua jedopmauun). Beruunua 9TOM 9HePprHH 3aBHCHT OT TemMMepaTypbl, MPH KO- 

TOpoH ocymlecTBAAeTCA WecbopMallHA, H OCOOeHHO BeIMKa B Cllyyae Haksenla B 
yYCIOBHAX TrsryOoKoro oxsaxKyeHHa (1). 

TloppmuenHe TemmepaTypbl MpeqBapHTeMbHO HaKJIENaHHbIX KPHCTaJJIOB CO- 
MpOBOxKaeTcH MpoweccaMu OTbIXa H PeKPHCTaM3alHH. TemnepatTypHbi To- 
por PeKPHCTaINIM3aWMH HE ABJIACTCA CTAOHJIbHOM XapakTepHCTHKOM BelllecTBa 
HM BeCbMa UYBCTBHTeIeH K YHCTOTe H cTemeHH Jepopmaunu (4). B awuTepatype 
UMEIOTCH J[AHHbIe O BOCCTAHOBJICHHHH, pH OTorpeBe JO KOMHAaTHOM Temmepaty- 
Pbl, M€PBOHAYaJIbHbIX (PH3HYeCKHX CBOLMCTB: CBepxmpoBoyuMmocTH (°,°), SIeEKTPO- 
mpoBoyumoctn (*,*) u jip., CpaBHUTeIbHO TyrONJaBKHX MeTaJIOB, HakJIemaH- 
HbIX IIpH HH3KHX TemMilepaTypax. OTH JaHHbIe NOSBONAIOT NPeANOMOKUTL, ITO 
B Clyyae HH3KOTeMNepaTypHoro HakJiena MOpor peKpHCTaMMIH3aluH SHAUHTEeJIb- 
HO CHWKAeTCH, HW y2xKe HarpeB JO KOMHATHOH TeMMepaTy pb! BbISbIBAeT PCKPHCTa- 
JIM3AIHOHHbIe TMPOUecchl axe Y MeTAaJJIOB C OTHOCHTeEIbHO BEICOKOM Temmepa- 
TYpoH MiaByenus. 

Hactosman padora Opa MpesqNpuHATAa C LembIO MpAMOro HaOMOeCHHA H3Me- 
HHH MHKPOCTpyKTypbl TexHnyeckoro »xeNe3a (0,03%C) uw HHKeIA, Wecbopmu- 
PpOBaHHbIX Ip TemlepaType »xuyKoro a3s0Ta. Kak u3BecTHO, JesopMallHA 2%*Ke- 
Je3a TPH HH3KHX TeMMepaTypax OCYIIECTBIACTCA TYTeM CKOJIbKeHHA (°) H WBOH- 
HHKOBaHHS (19,11), a HHKeIX — TOMbKO IyTeM CKOJbKeCHHA, YEM UH OObAC- 
HAeTCH €FO 3HaYHTeIbHAA MWWaCTHYHOCTb B STUX ycnoBUAX ('”). BriGop xeme3a 
H HAKeIA B KaveCTBe OObCKTOB HCCIEOBAHHA NMO3BOJIMI BbINCHHTb POJIb OC- 
HOBHBIX BHJOB MacTHyeckoh JepopMalHu — JIBOMHHKOBaHHA UW CKOJIbKeHHA— 
B CO3aHhH HeOHOpOHOCTeH KpPUCTasIMUeCKOH pelleTKH pH edhopmupo- 
BaHHH VW B OCYIULECTBJICEHHH TIpOleccOB PeKpHCTaM3alHH, OOYCOBJCHHBIX 
STHMH HeoHopoynoctamu. Mecneqopamucb MeIKO3epHHCTHIe OOpasitbl co 
CpeqHHM TlolepeyHuKoM 3epHa 25—30 p» HW KpyNHO3epHUCTHIE OOpasiipl 
¢C TlonepeyHuKoM s3epHa 100—200 , mowy4yeHHbIe 43 HWCXOJ{HbIX 3arOTOBOK 
ONOJHHTCIbHOH MeXaHHuecKol H TepMuyeCcKOH OOpaboTKoH. Jetbopmausa ocy- 
ILECTBAAIACh JIMOO MyTeM MpoKaTKH B_ BasIblaxX, MOSBOJIABINHX Mpous3- 
BOUT OO*KaTHE OT 5 Jo 60% mpu Temmepatype xuKOrO a30Ta, M60 mpojla- 
BJIMBaHHEM CTAJIbHOTO 3aKaJICHHOrO WapHKa CKBO3b HEMOBHXKHYIO TOHKOCTeH- 
Hyl0 TpyOKy, HaxojAUlyiocH B XKHAKOM a3z0Te. Crenenb jedbopmMalun TpyOKH 
H3MeHsAaCcb OT 5 No 14%. OSpasupl NoABeprasMch PeHTTeHOCTPyKTYPHOMY aHa- 
JIM3Y: a) B HCXOHOM CocToAHHH, 6) HeMocpeCTBeHHO Noce JepopMallHy B KH 
KOM a30Te 6e3 OTOrpeBa JO KOMHATHOH Temmepatyppi; B) mocae 10—12-uacoporo 
OTKUTa IPH KOMHATHOH Temmepatype. PentresorpaMMbl CHUMauCb C OAHOrO H 
Toro 2K€ MeCTa OOpasita MeTOJOM OOpaTHO CbeMKU Ha OCTpooKycHol peuT- 
reHOBCKOH TpyOKe ("*) c 2xKeNesHBIM aHojom. TlapasmsenbHo BemOCcb MeTaJJIorpa- 
(buueckoe u3yueHHe CTpykTyppi OGpasion. TlopepxnocTh TpaBeHbIx mHoB 
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Puc. 1. Muxpoctpyktypa (a) H MukponHTepdepometpuyeckand KapTH- 

Ha (6) MOBepxHOCTH IWuaHda %ese3a Nocwe HH3KOTeMMepaTypHOH ~ 

peKpucTalH3auHH. Beswble rpaHHibl —TpaHHbl HOBbIX 3epeH, yep- 

HbIC PPaHHUbl —TpaHHUb! 3epeH HCXOMHOH cTpyKTypbl. Ha muKpouH- 

Tep*PepOMeTPHYeCKOH KapTHHE BHAHI H3OMbI HHTeP(PepeCHNHOHHbIX JIH- 
HHH Ha rpaHHlax HOBBIX 3epeH. 130 X 


a 0 8 


Puc. 2. O6paruble penTreHorpaMMbl OOpasila HHKeIA: @ — UCXOAHAA CTpyKTypa; 6 — Hemocper- 
CTBeHHO MOCIe MpOKaTKH Ha 10% B 2KHAKOM a3z0Te (cbeMKH pH —196°); 6 — mocue 12-yacoBoro 
omkura mpH 20° 


TAH, rv. 110, Ne 1, Pap6ep, Tunaun, Koran u Jlasapes 


paccmaTpHBaach HW oTorpadupoBanach Ha MUKPOHNTeptbepeHuMOHHOM Mu- 
kpockone MMM -4. 

Y xKeue3a HW HUKeNsA, RecsbopMUpoBaHHEIX pH Temmepatype 2xHKOrO azoTa, 
oOHapykuBaeTca Nocse HarpeBa Jo 20° usmembueHHe CTpyKTYpbI. Metaaaorpa- 
(puyeckHii MH peHTreHOBCKHH aHaNH3 yKa3piBaloT Ha Pe€KPHCTAaJJIM3aWHOHHbIi 
XapakTep HaOloqaeMoro H3MembyeHHA. CreqoBaTeIbHO, 3TH MeTaJJIbI, HMeIO- 
Ue B YCNOBHAX OOBIYHOH MexaHHyecKol OOpaOoTKH BHICOKUli Mopor pekpucra- 
wMsaunn (450—600") (“4), B cnyyae HH3KOTeMMepatTypHol jecdopmanun pe- 
KPHCTaIMU3YIOTCA C OO/bIOH CKOPOCTbIO yKe MPH HarpeBe JO KOMHATHOM TemM- 
nepatyppl. Jaa npumepa ua puc. | a npuBeyena Makpocbororpadusa crpyKTyppi 
KPYyMHOSepHUCTOrO 2%KeNesa NocMe AeopMHpoBaHHA MpokaBsIMBaHHeM B XKUI- 
KOM asoTe Ha 8,4% u BpijepxwxKH 14 yac. np KOMHaTHOM Temnepatype. Beanie 
PpaHHubl — STO TpaHHUbI BHOBb OOpa3OBaBLIHXCA 3epeH; HOBbIe 3epHa Me- 
1OT MON€PCuHHK B CpeqHeM B 4 pasa MeHbINNH, YeM NONepeyHHK HCXOMHOFO 3ep- 
Ha. OHOBpeMeHHO BHHbI TEMHbIC paHUlbl 3eEpeH HCXOAHOM CTPyKTypbI, Co- 
XPaHHBUINeCA, NOBHAUMOMY, H3-3a MaJIOH CKOpocTH Auddy3suu mp HH3KHX TeM- 
nepaTypax IipHMecel, JOKaJIM30BaHHbIX Ha CTapblxX rpannuax. Hoppe rpanuupi 
BO MHOrHX MeCTaX TlepecekaloT rpaHHbl HCXOMHbIX 3epeH. TpaBsmeHue COpa3sos, 
OTMOJMPOBaHHbIX JO JePOpMalWu, MPHBeNO K MOABJIEHHIO H3JIOMOB HHTepdepen- 
WMOHHbIX JIMHHM Ha HOBbIX paHHWaX pH MOJIHOM OTCYTCTBHH H3JIOMOB Ha rpa- 
HuWax MpexkHHX 3epeH (puc. | 6). IlpoqaBruBaHueM B X%KUAKOM a30Te B O6- 
pasie co3faeTca TeKcTypa 7edopMalHH, paspylWiaioulaca MocseyIOULMM OTO- 
rpeBoM JO KOMHAaTHOH Temmepatyppl. [loqoOHbIH xe XapakTep M3MeHeHHA 
CTPyKTYPbI HMEIOT %KeesHble OOPa3ubl H MOcIe MpOKaTKH B XKUAKOM asote, 
TOJIbKO CTeNe€Hb H3MeCJIbUCHHA B 9TOM Cyyyae OoubUIe, YeM TIpH Mpojas- 
JIMBaHHH; Tak, HanpHMep, 10% oOxaTHe IpoKaTKOM BbI3sbIBaeT 8—9-KpaT- 
Hoe U3MeNbYeHHe cTpyKTypbl. Ha oOpasilaxX HUKeJIA MOXHO MpOcseMTb 
pasBuTHe Mpouecca peKpHcTaJJIM3alHH BO BPeMeHH; TpaBeHHe cpa3sy Ke 
llocyie MpOKaTKH B X%KUJKOM a30Te BbIABJIAeT Ha NOBEPXHOCTH OOpasuOB CeAbI 
nogioc cKombxkenuA. Ilocne 2-yacoBoli BbiIqepxKKH UpH 20° y aHnaOrMuHbM 
oO6pa30M OOpadoTaHHbIX OOpa3HOB MOJIOCbI CKOJIbKCHHA OTCYTCTBYIOT, T. e. 
TIpolecc peKpucTasu3alHN yxKe Mpomes. OcoOeHHoO OTYeTIMBO BUHa PeKpH- 
CTaIIH3aluaA MeIKO3CPHUCTOrO HHKeIA MO PeHTreHorpaMMaM PKC. 2. 

CremeHb H3MeJIbYeHHA 2Keme3a WH HMKeIA NOCe HH3KOTemMepaTypHOrO Ha- 
Kjlela WH OTOrpeBa jlo 20° 3aBMCHT OT BeJIMYMHbI 3epHa UCXOJHOW CTPYKTypbl U 
cTeneHuH yedpopmanuun. IIpu ofunakoBok JeopMallMu OTHOCHTeIbHaA BeEMMIMHA 
U3MCJIbYUCHHA Y KPyMHOSeCPHHCTHIX OOpasioB Oombule, YeM y OOpPasIlOB C Med- 
KHM HCXOJHbIM 3epHoOM. 

Jina oOpa30BaHuA MHKPOWCKaxKeHHH MIpH HHSKHX TemlMepaTypax CyllecT- 
BeCHHbI HavaJIbHbIe CTaquH LepopMupoBaHUA, Kora paOoTa BHEWIHUX CHM MOUTH 
MOJHOCTbIO MepeXOJMT B CKpbITy10 sHepruio Aedopmanuu. Janpueimun na- 
Kel He IpHBOAHT K CylecTBeHHOMy pocTy CKppiToH SsHeprun (*). OTHM, To- 
BHHMOMY, OObACHAeTCH To, YTO OCHOBHOM adeKT M3MebYeCHHA CTPpyKTypbl 
‘Kele3a HW HUKEIA MOCe HH3KOTeMMepaTypHOH PpeKPHCTaIMsalMH HadwJt0- 
WaeTcA pW Mawblx cTeneHaAX eopmalMu; HalpumMep, y KpylnosepHucToro 
HUKesIA Moce OOxKaTHA Ha 15—20%, y MesKO3epHHCTOTO HHKeIA — Tlocse 
oOKaTux na 5—10 %, y «xene3a TocTe OOxKaTHH Ha 5—15%. Yeemnuenue 
cTeneHu jlecsbopManuu xKee3a HW HUKeIA JO 30% HW BbILIe NpHBOAUT JIMUIb kK 
YCHJICHHIO TEKCTYPbl, COXpaHAIOMelcA B STOM Cly4ae HM MOCMe PeKPUCTAJVIH- 
Z3auuu. YMeHbIUeCHHe BeHUMHbI 3epHa CTPYKTYypbl *ewesa H HHKEA B pe- 
3ylbTaTe JepopMallHH B XUAKOM asoTe Ha 5—15% u MocmeLyloulero oTaKura 
pH KOMHaTHOH TemMepaType CCOTBeTCTByeT TaKOMy PeKPHCTAJMMSAalMOHHOMY 
H3MeNbYeHHIO, KOTOPOe OOBIYHO MOsy4aercs Tp Gomee 3HAYHTeMbHLIX ecpopma- 
WHAX (OO—60 % ). 

TlebopMalluaA WpoaBJIMBaHveM B XKUAKOM a3OTe KEeMCSHBIX TpyOok Compo- 
BOK[aeTCA OOpasoBaHveM MUKPOMOp. ITA MUKPONOPHCTOCTb MOABIACTCA, HAH 
Hada c 8% jedhopMallun, U OCOOeHHO 3aMeTHA Y KPYINHO3epHHCTbIX oOpa3sloB Cc 
BeIMUMHOH 3epHa, CpaBHHMOli C TOJIMMHOH CTeHKU TpyOKu. Hasuune Mu- 
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KPOHOpHCTOCTH oOMpefedAOCb MO MpoTeKaHuio YHCTOrO BOOpoja (1°) CKBO3b 
CTeHKH Jle@opMupoBaHHoro oCOpasa. Oka3as0cb, YTO MpH TemlepaType ae ieaey 
MOpHCTOCTb He MeHAeTCH CO BpeMeHeM; Moce OTOrpeBa JO KOMHAaTHOH TeM- 
Nepatypbl MpoTeKanve BOJOposa MPOHCXOAHT Co BCe yObIBAaIOMel CKOPOCTbIO 
H MOIHOCTbIO MpeKpalitaetca Tocue 2—3-4acoBo BbIepeKKH TPH 20°, uTO 
CBHJeTeIbCTBYeT O Mpolecce 3aJleYHBaHHA MHKPONOp. 

TlosBeHHe MHKPOMOpHCTOCTH IIpH HU38KOTeMMepaTypHOH OOpaOoTKe 2%*eJe- 
34 MOXKHO, BepOATHO, CBA3ATb C Me€XaHHYeCKMM J[BOHHHKOBaHHeM MH OOpasoBa- 
HHeM CHCTeM Tlepecekarolluxcd ABOHHHKOB ('*). B nomb3y Takoro MpesnosoxKe- 
HHA TOBOPUT OTCYTCTBHE MHKPONOPHCTOCTH Y KPYyMHOSEPHHCTbIX OOPasllOoB *Ke- 
ge3a, ePOpMHpOBaHHbIX MpH KOMHAaTHOH TemnepaType, HM y OOpasiloB HHKeIA 
mocme mpokaTKH mpH —196 usu 20°, T. e. Kora AecsopMallHA OcyllecTBA- 
JlaCb UHCTDIM CKOJIbxKeHHeM. SaseyHBaHHe MHKpONOp y KpylNHO3sepHuCTOrO 
*KeNe3a, HAKJeMaHHOrO B KHAKOM a30Te,— pesyJIbTAT THPy3HOHHHIX Mpolec- 
COB, IPOTeKaloulyX JOCTATOYHO HHTeHCHBHO yXKe Ip OTorpese JO KOMHATHOM 
TemllepaTy pul. 

Bo pcex clydaiX HH3KOTeMMepaTyPHOH PeKPHCTaIH3alHH, HaOMOMaBLUHX- 
CH B HaCTOAULel padoTe, HMesa MeCTO JeopMallHA TyTeM OOpas0BaHHA MOJOC 
CKOJIbYKCHHA HJIM B YHCTOM BHJe (HHKeJIb) HIM B COUeTAHHH C J BOMHHKOBaHHeM 
(oKee30). ITO MO3BONAeT CUMTATb, YTO OCHOBHbI€ HCKa%KeHHA B KPHCTawe, 
HpHBOAALIMe K MOCMeyIOuleH PeKPHCTAIH3AUHU, BbISBAHbI HMCHHO CKOJIb2Ke- 
HHeM. B camMom Jee, ayCTeHHTHad CTab SM-211 (Cr 22%, Ni 15%), qedop- 
MMpylollancad TOJIbKO [BOHHHKOBaHHeM H yCTOMYHBAaA B AaYCTCHHTHOM COCTOAHHH 
B  YCJIOBAAX HMU3KOTeMMepaTypHOH oOpaOoTKH, He peKpHCTalun3yercs, 
M J[BOMHHKH, BO3HHKUIMe pH edopMalHH B %XHKHAKOM asoTe, COxXpaHsA- 
OTCA Woce OTOrpeBa JO KOMHATHOM TemMepaTy ppl. 

TakuM oOpa30M, HH3KOTeMMepaTypHadA PeKPHCTAaJIM3auuA XOPOWO aKTH- 
BUpyeTcad, Kora Hake CBA3aH C OOpa30BaHHeM MOJIOC CKOJIbKeCHHA. 
[IpH MexaHHyecKOM J{BOHHHKOBaHHH He OOHapyXKHBaeTCA HHKAKHX CJeOB 
PeKPHCTAaJIH3alHH Mp KOMHATHOH Temnepatype lake B TeX CJlydanx, Korja 
IIpH HH3KOH TeMMepatype BH]HbI ryCTble CHCTeMBI MepeceKaroulHXCA J[BOHMHHKOBbIX 
pocioek (Hampumep, upH 14% yecopmMaltun aycTeHHTHOH cTamM). OuepuyHo, 
JIBOHHUKOBaHHE, B TPpOTHBOMOJIOKHOCTH CKOJIbIKEHHIO, HE CBA3AHO C Hakorue- 
HH€M 3aMCTHbIX KOJIHYECTB CKpbITOH 9HeEprHu edopMallun. 


@Mu3nkO-TeXHHYeCKHH HHCTHTYT 


Tloctynuuio 
AxajlemuH Hayk CCCP 


5 III 1956 
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KPHCTAJJOTPA®HA 


1O. T. CTPYUKOB 


KPHCTAJIJIHMYECKASH CTPYKTYPA JHBEH30HJI®EPPOLLEHA 


(ITpedcmaeaeno axademuxom A. H. Hecmennoeoim 28 III 1956) 


PacueT MeTOJOM MOJICKYJIAPHBIX OpOHT (') H HEKOTOPbIe ICIeEPHMEHTaJIbHbIe 
cbakTpI (®) yKa3bIBaloT Ha B3AHMHOe BPalleHHe MATHWICHHBIX Aep B MoseKyse 
cpeppolleHa BOKPyr OCH CHMMeTPHH MATOrO MopsAyKa (MpsAMasa, Mpoxo,sulan ye- 
pe3 aTOM >Kele3a H NepneHAHKYJApHad MIOCKOCTAM TIATHYWICHHBIX sep). Mu- 
HHMYM [OTCHWHaJIbHOH KpHBOH TaKOrO BHYTPeHHeroO BpalleHHA OTBeyaeT 
aHTHMapaJJIeIbHOH B3aHMHOH OpHeHTHPOBKe MATHYICHHbIX sep, T. e. 
ICHTPOCHMMeCTPHUHOH KOHDHrypallHu MoweKyJbl cbeppouena. JletcrBuTerbHo, 
B KpHcTale deppolleHa MOseKysIa HMeeT HMCHHO STY SHEpreTHyeCKH BbIro]- 
Hylo KoH*urypaunio (*). BuyTpeHHee BpallleHHe yMeHbIUaeT YHCIO TeopeTHye- 
CKH BO3MOXKHbIX H3OMeEPOB 3aMeLLCHHbIX IIPOHSBOJHbIX (peppolleHa, TaK Kak 3a- 
MeUICHHbI€ B Pa3HbIX MATHWICHHBIX KOJIbIaX H3OMEPbI MOJIO%KCHHA OKAa3bIBaIOT- 
cA 3beMepHbIMH NOBOpOTHHIMH H30MepamH. J] HMpOMSBOMHbIX (3aMeLLeHHbIXx 
B Pa3HbIX KOJIbUaX) (PeppOWeHa BOSMOXKHbI TPH NOBOPOTHIe H3omepa (CM. pxc.1). 


Bike 


Puc. 1. Tlopopornpie 130MepbI AH3aMeleHHOrO (B pasHbIxX AMpax) deppouena 


1,3/-130Mep HaHMeHee BbIFOAeH H3-3a IIpOCTPpaHCTBeHHBIX 3aTpyHeHHH MexKAy 
3amecTuTeamu. 1,1’- 4 1,2’-H30MepbI B OTHOLMICHHH MpOCTpayCTBeHHbIX 3aTpyA- 
HeHHit paBpHouenHbl. Ecam B KpHCTaax AMMpousBo,HbIx eppolena OyAyT 
HaOlosaTbcA 06€ 3TH KOH(HrypalluH, TO, CeOBATeIbHO, B3AHMHOE BJIMAHHE 
MeKLY A[PaMH HAaCTOJIbKO MaJIO, TO OHO WerKO MpeosomeBaeTcaA CTpeMJeHHEM K 
MwoTHO ynakopKe. Ecau xe cucTemaTHueckn OyjeT OOHAaAPYXKUBAaTbCA JIMUIb 
OHa 3 9THX KONcwrypallvl, TO OYeBHAHO OPpHeHTUpytollee BAMAHHE Mex 
HATHYICHHbBIMH KOJIbILaMH (eppolleHoBoro Apa. 

TIonxoqAWHMH OObeKTAMH JIA [eTabHOrO peHTreHOCTpyKTypHOrO HCCIe- 
JOBAHUA ABAAIOTCA XOPOMIO KPHCTAMMH3YIOUECA HOeH3OnNNPeppoueH H AMaNA A 
cbeppolleHbl, CHHTe3HPpOBaHHbIe A. H. Hecmesospim x H. A. Bonpxenay (°). 

Kpuctasibt WHOensonsIep pollena (Hr Jbl pyOuHoBo-KpacHoro I[BeTa, BbITAHY- 
The BYONb OCH C) NOMyYeHbI H3 pacTBopa B MeTpovelinom supe. Pentrenorpadgu- 
yeckoe HCCeOBAHHe MpOBeAeCHO Ha HEOT@HJbTPOBAHHOM ME]HOM H3JyueHHK 
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MeToqaMu Kayanua u cpoTorpabupoBaHuA OOpaTHOH pellleTKH. IJapametpbl 9.1e- 
MeHTapHoli sueliku: a = 11,69 + (902 A Zou 1000 fan oases 
+0,01A; 8=90° + 1°; o6nem auelikny V=1859 A®; MonekyJIApHbIn Bee M= 
—394,3; naoTHOcTb p= 1,40 r/cm?; 4nCsIO MOJIeKyJI B AYEHKE 1 = 3,93 (4); pexT- 
PeHOBCKaA MIOTHOCTb pp = 1,41. ; 

CucremaTuyeckue MoracaHvA OTpaxKeHHH MpHBOAAT K IIpocTpaHCTBeHHOK 
rpynne P2,/n; ceqOBaTeMbHO, MOJIEKYVJIbI 3aHuMaior oOljee Nosomenve. Ha Ka- 
Mepe (boTorpapupoBaHHa OOpaTHOlt pelieTKH NOs yYeHb! pasBePTKH HYJICBOM, Nep- 
BOM HM BTOPOM CJIO€BLIX JIMHHM Mp BpalleHHH BOKpyr OCH ¢;, oOuyee YHCIO 
otpaxenni 1056. MutencuBuocTH oTpaxkeHHH OLCHEHb! BUSyaJIbHO HM Nepecun- 
Tab B Fn, ¢ yueTOM TObKO (pakTopa Jlopenila H NoJApHsalHOHHOroO. 


Puc. 2. Ilpoekuna ab 9eKTPOHHOM MWOTHOCTH KpucTasa WuOeH30HIep- 
poneHa. IlonoxKeHHNA aTOMOB HaHeceHbl MO pesyibTaTaM  pacmHppoBKH 
TpeXMepHOro PxAJa Me?KATOMHBIX BeEKTOPOB 


Pacummdpopka CTpykKTypbl HawaTa C MOCTpoeHHA JByMepHOrTO pxya M@x- 
ATOMHBIX BeKTOpoB P(x, y), BbIMBHBILeErO aTOM 2%Kee3a. SaTeM Obll paccuuTaH 
BYMepHbIM pA QICKTp HHOM MNOTHOCTH p(x, y), MOKa3aHHbI Ha puc. 2; 3Ha- 
KH CTPYKTYPHbIX aMIINTYR Pyro ONpeeseHbI TO KOOPpAMHAaTaM aToma »*KeNe3a. 
OTOT pA, MOMHMO aTOMa >%Kee3a, BLIABHJI OOACTH NOJIOKHTEIbHOH IJICKTPOH- 
HOM MIOTHOCTH, B KOTOPbIX JOJMKHbI pachowaraTbcA aTOMbl yrulepoa H KUCJIO- 
pola. Onpeyenenve NooxKeHHH STHX ATOMOB ObIJIO MPOBeeHO pacueTOM Tpex- 
MepHoro pAja MexKaTOMHbIX BeKTOpOB P (x, y, 2) H pacluMppoBKol ero HHBep- 
THPOBaHHeM B TICeBOMeHTpe CHMMETPHH, OTBEYAIOWeEM OMHAapHOMY MaKCHMyMy 
Fe—Fe. 9Tum cnoco6om yjalocb BbIABHTb BCe aToMbl C u O, T. e. MOMHOCTHIO 
pacummdpospatTb cTpykTypy. Pa3sMuHA OMbITHBIX 3HAYeHHH JVIMH XMMHUeCKH 
9KBHBaJICHTHBIX CBA3CH MOKASbIBaIOT, UTO TOUHOCTh HCCMeOBAHHA COCTABMAeT 
okoo0 0,03 A. 

[IpoekuuA CTpyKTypbl uOeH30ndeppoueHa Ha rpaHb ab moKasana Ha 
puc. 3; B BepXHeli YaCTH JaHa CKeJIeETHAA CX€Ma PaCNOJIO*KeHHA MOVJIEKY.J, B HYK- 
HeH — IIPOMJWIOCTpHpoBaHa HX BeCbMa IIOTHAA ynakoBKa (IH «OKaHTOBKH» 
MOJICEKYJI HCHOJIb3OBaHbl OObIYHbIE M@XKMOJCKYJAPHbIE payHycl). 

J\imubl cBA3se B MoseKye IpHBeseHbI B TaGn. 1. 

Haliqennbie paccrosnua Fe—C = 2,05 A u C—C= 1, 41 A B ceppone- 
HOBOM ‘I[p€ XOPOWO CoBMaaioT C JaHHbIMM [IA Camoro cbeppouena (7); deppo- 
IeHOBOe AJIpO UMeeT TY %Ke aHTHNapawebHy!IO Kon*urypaunio. Paccrosune 
MO@KY MIOCKOCTAMH NATHWICHHbIX Aep B MONeKye cocTaBsneT 3,32 A. StH 
AMPA MPeACTABAAIOT COOOH MIOCKHE MPaBHJbHbIe MATHYLOMbHUKH CO CTOpOHOlt 
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1,41 A. Jimmup cBaseli B 6eH30HJIbHDbIX rpymmax oOObluHple; CBA3b C—C mexyy 
(beppOWleHOBbIM APoM HM KapOoHUAbHOL rpynnoit umeer aauny 1,5] A. : 

Jloka3aHo, 4TO OeH3OHIbHbIe 3aMeCTHTeNH MpHCoeAHHeHbI K AJpy B TMovI0- 
*eHHAX | u 2’ (cM. puc. 2, rye NoKa3aHbI TEOPETHYCCKHE MOIOXKCHUA 3aMella- 


TaOnauna 1 


CBa3b Tauna, A CBa3b Tnuna, A 
Anpo dbepponena 

ke—C, 2,05 CPC, at o8 
Fe—C, 2,04 C.—C3 1,42 
Fe—C3 2,06 Cy—C, 4 ,40 
Fe—Cy 2,07 Cy—Cs 1 47 
Fe—C; 2,04 Cs—C, 1539 
Fe—Cy’ 2,09 C,/—C,’ ‘l 08 
Fe—C,’ 204 Cy'—C,’ 1,43 
Fe—C;’ 2,06 C3/—Cy’ 4 42 
Fe—C,’ 2509 C4’—C;’ 1 sal 
Fe—C;’ 2,05 Cs’—Cy’ 1,45 
Cpegnee |2,05--0,02| Cpeguee |141-+-0,03 


KapOoHuTbHBe 


rpynuny 
Cy—-C, 1,59 ) 
CC 1,47 
2 ei 5 | C—C B 6eH30.1bHOM 
Cy-O; | 1,20] se ah eas 
Cy—O1y 1,22) 


C—Cy4 4.53 C—C B 6e€H30JIbHOM 
Ci—Cn4 4.54 ape II 1,38-++0,04 
; ’ Puc. 3. IIpoexuua ab crpyKtyppr mH6en30ns- 


dbeppouena 


fONHX ATOMOB yrulepoya JIA BCeX aTOMOB (beppolleHoBoro spa). Takum oOpa- 
30M, B KpHCTaJisie MoIeKys1a AHOeH30n ep pollena HMeeT KoH*urypawnio | ,2’-n30- 
mMepa (cm. puc. 4).CyuyecrsoBaHue moBopoTHoro 1|,3’-430Mepa HCKJIOYeHO H3- 
3a 3HAYMTeEIbHBIX IpOCTpaHCTBeHHbIX 3aTPpyAHeEHHH MexKy OeCH3OHJIbHbBIMH OC- 
TaTKaMH, KOTOpbIe CYIeCTBOBaJIH Obl B efO MOJIeKyJIe; LeHTPOCHMMeTPHUHBIM 
1,1’-“30Mep, HampoTuB, CBOOoJeH OT MpOCTpaHCTBeHHbIX 3aTpyAHeHHH (puc. 1). 
Kak [paBHJio, WCHTPOCHMMETPHYHbIe MOJICKYJIbI COXPaHAIOT WeHTp HHBepCHH 
B KpHCTasue; NOITOMY MOXKHO MpesuosaraTb, UTO peasH3allMA B KpUCTaWe M- 
6ex30ndeppouena 1,2’-Konurypauun OODACHAeTCA HE TOJbKO CTpemue- 
HHeM K IVIOTHeMIUIeH ynaKOBKe, HO H B3aMMHbIM BJIMAHHeM Me*Ky NATHUWICH- 
HbIMH KOJIbllaMH deppoueHoporo spa: 1,2’-Koncburypalus, MOBHAMMoMy, 
9HepreTHYeCKH BHITOMHa HB ApyrMx arperaTuplx coctosHuAX. Jit yMeHbueHHA 
NIpOCTpaHCTBeHHBIX 3aTpyAHEHHi MexKy ATOMaMH BOMOPOAa,3aHHMAaIOWAMH OPTO- 
TOJIOMKeHHA MATHUICHHOFO H OeH30JIbHOrO Aep, OeH3OJIbHbIe Apa NOBEPHYTHI 
BOKpyr OMHAapHbIx cBaA3ei C—C mpumMepHo Ha 60° oTHocHTebHO MocKocTeH 
MATHUICHHBIX KOJIEL. 

TlomuMo mojHoro peHTreHOcTpyKTypHoro HCCAeqoBaHHA MOeH30NsIep- 
pollena, Obi TakKxKe ONpeeseHbl BIeEMeHTAPHbIe AYCHKH HM MpOCTpaHCTBeHHbIe 
rpynbl Tpex Auaunpeppouenos (cM. Tad. 2). 
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TaO 1 Winae2 


BewecTBo . | a, A | b, A | c, A pie 2 7" Ilpoctp. rp. 
JivaneTHapeppomeH .....-- 14,89 13,03 0,90 90 4 P 2,/a 
Jiunponnonnabeppouen . . . .| 13,40 5,80 37,92 — 8 P bea 
Jiu6ytupupeppoueH .. . ..| 11,84 14,07 9,73 _- 4 Aba 


Kpuctasibl STHX TpeX WICHOB POMOsOrMYeCKOrO psa HeM30MOpPHE!, M0- 

TOMY TlopoOHomy HCceqoBaHMIo CeqyeT NOABeprHyTb KarxK bli v3 Hux. VH- 

TepecHo, TO sAYeHKa JHalleTHIdeppo- 

leHa OTMMYAeTCA OT AueHKH JHOeH3O- 

HucdbeppolleHa TOJIbKO BJ[BOe YMeCHbILeH- 

HbIM NepHoyomM 0, HO, CormacHo puc. 3, 

HMe€HHO B 9TOM HalipaBJIeHHH paciovo- 

2K€HbI IIpHCoeMHEHHbIC OCH3OHJIbHbIe OC- 

Puc. 4. Kounurypauua mosekysbl QuOeH- TaTKH. QTo 3acTaBJIAeT Mpequoarath, 

soneppolena B KpHcTawe 4uTO MOJIeKyla JHalleTHIdpeppolena B 

KpucTame TakxKe umeeT | ,2’-Kondury- 

pauuto. Monexysia quOyTHpHdeppoleHa 3aHHMaeT YaCTHOe TOJIO*KeHHE C CHM- 

MeTpHeH m uM 2; MepBOMY H3 HHX MOMKET OTBEYATb TOJIbKO | ,2’-Kondurypa- 
uA, BTOPOMy— sHOOOH H3 TpeX MOBOPOTHbIX H3OMePoB. 

ABTOp BbIpaxKaeT IpH3HaTesbHocTh mpod. A. HM. KutatropoycKomy 3a BHH- 

MaHHe WH HHTepec K padoTe. 


MucrutyT 9JIeMeHTOOpraHH4decKHX COeHHeEHHH Tlocrynus0 
Axaylemunu nayK CCCP Be VOL MGS} 
UWHMTHPOBAHHAA JIMTEPATYPA 


Jy D. Dundtz.L. E-Org ely J, Chem. Phys.,.23, 954 (1955). 21P a Prana 
son, Quart. Rev., 9, 391 (1955). %A. H. Hecmesauos, H. A. BonpKkenay, 
AIAH, 107, Ne 2 (1956). 
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Jloxaaye Ankagemun nayx CCCP 
1956. Tom 110, No 4 


T. Jl. XOUAHOBA 


KPHCTAJIJIM4YECKAA CTPYKTYPA XJIOPHJIA H HOAHIIA 
JUP®EHHWJIHOLOHUS 


(ITpedcmasaeno axademuxom A. H. Hecmeanosoim 28 III 1956) 


KPHCTAJIJIOFPA®HA 


CpoeoOpa3sve XHMHUeCKON TIPHpOfbl HOJOHHEBDIX COeAHHeEHHHU, MpoOABJAIO- 
meeCH B PeakUHAX CBOOOMHO-pasuKaJIbHOPO H reTeposUTHYeCKOrO pacniaja Move- 


Kya (',°), mpegcrapaser Oombuoli 
HHTepec H OOYCJIOBJIeHO, B YaCTHOCTH, 
3HAYHTEIbHOH NOJIAPHOCTbIO CBA3H 
rajouy — rasouy B rasorenuyax qu- 
cbeHHHOAOHHA (3). Saqaya npegnpu- 
HATOO HAMM PeCHTTeHOCTpyKTypHoro 
HccIeAOBaHHA XsIOpHya (C,H;). J — 
Cl wu noguga (C,H;)2 J—J yudenua- 
HOJOHHA cCocToAIa B  yCTaHoBuJe- 
HHH pa3MepoB HW KOH®Hrypalluu Mo- 
JICKYJIbl B KPHCTaJe HW B BbIACHeHHH 
CBA3H M@Ky ee CTPyYKTypol u xH- 
MHYCCKMMH CBOHCTBaMH  BeLeCTBa. 

VUccaeqopaHve KpHuCTasJI0B Tmpo- 
BeJ[eHO Ha HEOT(PPHJIbTPOBaHHOM MOWIH- 


TaoOnaunua 1 


(CoHs)2 J—Cl (CoH; )2 J—J 
a, A 20 ,81-+0,06] 22,08-+-0,10 
b, A 5580-10), 02«|26n27420,03 
cA 20,26-F0,06 | 20,42-+0,08 
8 102°34’30' |-101°-+-7° 
usm ? r/cm? bf = 
Spenne r/cm3 1,76 1,99 
n 8 8 
IIpocrpaucts. C2/c C2/c 
rpymma 


OeCHOBOM H3JIyYeHHH MeTOsaMu KayaHHA U c:boTorpadupoBaHHuAaA OOpaTHoH pe- 
weTkh. KpucTalwbr XJIopHya H HOAMa, WpescTaBsaroulwe coOoh miacTHHKH, 


Tao 


Koopauuatpl atomop B A 


muyua 2 


ATomM v | y Zz AToM as | 
on 3, 80|—1 ,09]7, 21 Cra 1,64 
Cre 14-80\—2 0817.50) Cs" 0,82 
Cs 4 ,83|—3,03)/6 , 44 C3’ —0,61 
Gy Boo on Olan 20 (Gig —1,20 
Cs 2,99|\—1 , 924,93 Gr —0,37 
Cs 2, 89|—1 ,02)5, 95 (Ce! 1,04 

Ueutp {3 ,87|—3,80|6,21]} Uextp On22 

TAKeCTH TAKeCCTH 

agpa | agpa I’ 

Hs 5,02|—2 ,14|8 , 48 H,’ Ae 
Hg 5,62) - 3,81/6,67 H,’ |—1,34 
Hy 3,91/—3,76|4 , 46 ye —2,30 
H; 2, 31|—1 ,83]3 , 94 H;’ —O0,77 
H, 2, 12\—0, 18}, fo H,’ 1,75 

A 3, ho 
©) 6,90 


0, 3418, 50 
1,39|7,84 
4,257.49 

—0 0217, 87 

—1 01/850 


—(), 88|8, 86 - 


0,19|8,18 


mown oond 
OD OM 1 


BbITAHYTbIC BOJIb OCH O, H30- 
MOpQHbI HW H30CTPYKTYPHbI 
(CM TaG Ie Ly. 

V30cTpyKTypHocTb 1103- 
BOJIHIa OFpaHHYATbcA MOdI- 
HbIM HCCJIEOBAHHeEM TOJIbKO 
XJIOpHa; AHAaIH3 CTPYKTy pbl 
HoMa TpoBeyeH B ecTect- 
BeHHOM TIpeANOJIOKeHHH pa- 
Be€HCTBA OTHOCHTEJIbHbIX KO- 
OpAHHaT B OOeHX CTPyKTy- 
pax. 

KoopjuHaTbl ATOMOB Halt- 
JIeCHbI pacdeTOM TpexmMepHoro 
pxAjja 2ICKTPpOHHOH MJIOTHOC- 
TH, IpHueM 3HaKH CTpyKTyp- 
HbIX AMIVIMTY], ONpeeseHbl C 
YYeTOM TUJIbKO  THDKEJIbIX 
atomop (J u Cl), Koopyu- 
HaTbl KOTOPbIX OblIH mpey- 
BapHTeJIbHO YCTAHOBJIeHbI 


MOCTpOeHHeM TpeXMepHOrO pa Me@XATOMHbIX BEKTOPOB H paCyeTOM MpoeKUMH 
QJCKTPOHHO MJIOTHOCTH Ha rpaub ac. B stoi mpoeKuHH (puc. 1) qocTaTouHO OT- 
YeTJIHBO BbIABJICHbI H OeH3OJIbHbIC Apa, YTO MO3BOMHJIO OFPpaHHYHTb YHCJO 
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ToueK TpexmMepHoro psya. Uncso usenoB paya oKoso 2000 (OblmH Mosy4eHbI 
paspeptku AO/, All, h2l, h3l, h4l, Adl). Tousocrb onpeyelteHuA KOOpAHHAaT 


4 , 
x 
——o 
go 7A 
ony as 


Puc. 1. Xnopuy WupennsHOAOnHA. IIpoexuua ac 9aeKT- 
POHHOH MIOTHOCTH (YCJIOBHbIe eJ[HHHUBI). 
TlonoxeHua aTOMOB HaHeCeHbl 10 KOOpuHaTaM H3 Tpex- 


MepHoro psa 


aTOMOB yrulepofia (yCTaHoB- 
JleHHad 0 HapyIeHHio 
KOMJaHapHOCTH OeH3OJIbHbIx 
ajep) coctapisetT 0,03 A, 
JIA TAXKeIbIX ATOMOB O,01A. 
KoopyHHaTbl aTOMOB BOO- 
poyla paccuHTaHbl B OObI4y- 
HbIX TIpe{MoOwKeHHAX (C— 
H = 1,08 A, caa3pn C—H 
pacnojioxKeHa B  IJIOCKOCTH 
Oe€H30JIbHOFO Apa HW HalpaB- 
JI@Ha BOJIb ero [MaroHawN). 

IIpoekuuaA CTpyKTypbI Ha 
rpanb ac mpuBeseHa ua p. 2; 
3eCb Xe YyKa3aHbl kparT- 
yanlune M@XKMOVJIEKYJIAP- 
HbIe paccTosHud. YNaKOBKy 
yoOHO paccMaTpuBaTb Kak 
COBOKYMHOCTb Cl0eB, Mapau- 
JIGJIbHBIX AC MU HakJlaj{biBae- 


MbIX pyr Ha Apyra ocaMH 2,. Bce mexKMOJeKyJApHbie paccTOAHHA, KpomMe 
oqHoro cokpamenuoro C’,(II’) H;(VI) = 2,54 A, umeior oOprmunpe sHayeHHs 


W TIpHBOAAT K OOlenpH- 
HATbIM M@XKMOJICK yJIAP- 
HbIM pafvycam: J 2,1 A; 
Caloroa. th lel AS 

B xKpuctassie Mmosie- 
Kyla XJopuya jucdexuua- 
HONOHHA = MMeeT  cCBOe- 
oOpasHyio ~=——- T-o0pa3Hyro 
KoHdurypawuio (puc. 3b) 
C BaJICHTHbIMH yruiaMu 
Ci— J—G, 98°, Cc, —J —Cl 
Sime Cae) Cl 4. 
Anvubr cpase C—C 
(1,40 A) uv C—J (2,08 A) 
OObISHBIe; HANpOTHB, pac- 
cTosHie J—Cl, pasuoe 
3,08 <A, CyIIeCTBeHHO 
OOJIbIUe JJIMHbI KOBaJICHT- 
HOH CBx3H (2,35 A). Atom 
Cl otcrouT of naocKocTu 
GC TorpKo wa.0,17 A. 
Hanporus, 6ex30J/1bHpIe 
Apa BbIBeJeHbI H3 Hee 
MOBOPOTOM BOKPYr CBA3el 
C—J (agpo I ua 41°, Apo 
I’ na 71°), To no3sBomser 
MpakTHyecKH ycTpaHuTb 
IIPOCTpaHCTBeHHbIe ~—3a-- 
TPpYAHEHHA, KOTOpHIe cy- 
IeCTBOBaJIH Ob! B LleH- 
KOM KOMJaHapHol T-0o6- 


Puc. 2. Ipoexuus crpykryppt xsopuya TMPCHHIHOROHHA Ha 
rpanb ac. Buusy noKasaHa ynakoBKa MouIeKy4, orpaHuueH- 


HbIX M@2KMOJICKYJIAPHBIMH payuycamn 


pasHon Moje (pic. 36).Crpemnenue kK ycrpanenmio MpOCTpaHCTBeHHbIX 3a- 
TPYAHCHHH TIPHBOMMT TakKe K HEKOTOPOMY HCKaxKeHHI0 BaJICHTHBIX YTIOB aTO- 


MoB C, uw C’,. 
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CormacHo KBaHTOBOli XxHMHH, Nepexog aToma Hosa B TPEXBaJICHTHOe COCTOS- 
HHe OOyCJIOBIeH Bo36yxKyeHHem 5p —> 5d uazn Sp = 6s. Hostomy tpex- 
BaJlCHTHbIM HO OOpasyeT TPH o-CBxI3H 3a CUeT THOpUAHDIX dp*- WM Sp.-Op6uT 
4TO COOTBETCTBYET KOMIaHapHOH CHMMeTPHUHOH TpHroHaNbHOll BaneHTHOLt KOH- 
curypauun (puc. 3 a). Oqnako cBa3b J—Cl cubHo nomspua, ato NpOABAeTcCA 
& TeCHOH aCCOWMalM MOweKy/ B KPHCTajWe, NOMOGHOH AuMepusallNH KapOoHO- 
BbIX KHCJIOT: 


C MowlekyJbl OObeMHSIOTCH B llapbl y WeHTpoB cumMmetpuy 1/, 1/, 0 (puc. 4). 
TPeMJICHHE K aCCOUMNALHH MpPHBOAMT K CyIMeCTBEHHOM JedopMaluv MOJeKyvIEI: 


Vv 


NVI 
3 


WN 


Puc. 3. Tp mogenu MOseKybl: @ — KOMManapHasd ,TpHrOnamDHad, 
6 — konwaHapHad T-oOpasHaad, 6 — peaslbHait kOnurypauua B 
KpucTawuie 


IIPOHCXOJUT HE TOJIbKO HCKa2KeHHE BaJICHTHBIX YIJIOB C MepexofOM OT Tpuro- 
HaJIbHOH K T-oOpasHol KoNpHurypallMu, HO M 3HauHTeJIbHOe BbIPABHHBaHHe BHY- 
TpH MeXKMOUeKyApHOoro paccTrosxuuH J—Cl. 
Tleppoe u3 Hux pacTAHyTo oT 2,35 yo 3,08 A, 
BTOpoe CoKpallleHo OT 3,9 yo 3,20 A. B ctpyxtype 
Howua WHpeHHIMOAOHMA BbIPAaBHHBaHHe paccTos- 
Hui J—J oka3pipaeTca elle Gomee MOJHbIM;" BHY- 
TpHMosIekyIApHoe pacTaAHyTo oT 2,66 yo 3,29 A, 
M@XKMOJIEKYAPHOe CoKpaiseHo oT 4,2 Jo 3,34 A. 
BnowHe BO3MO%KHO CYIIeECTBOBaHHe JMMepoB He 
TOJIbKO B KpHCTaie, HO HM B pacTBope (HenoOuAp- 
HbI€e PpacTBOpHTesH). 

T-o6pa3Had KOHdurypauuvA Opa yCTaHoBJeHa 
pauee (4) B cTpyKType deHusMOAUNAXIOpuga C,H; - 
-JCl,, mpwuem H 3yeCb OHA OOBACHAeTCH CTpem- 
JIGHHEM MOJI€KYJI K aCCOWMalHH, MpOABJIAIOWLeHcA 
B COKpallleHHH MeXKMOJIEKYJIAPHOrO paccCTOAHHA 
J—Cl. B sto crpykType accoluMalua MpHBO,UT 
He K JMMepaM, a K O€CKOHEYHBIM CIHpPaJIbHbIM e- 
ouKaM MoJeKy BOKpyr ocel 2,. Panee Opiio npH- 
HATO BbIBOJUTb T-oOpa3Hylo BaJIeHTHYIO KOHGuH- 
rypauuio TpexBasleHTHOrO Homa 3 KOHPUTYPa- pyc. 4, KononKa moaexya, 
WHu TpHrOHaJIbHOU OunupaMHbI NATHBaAJICHTHOTO ACCOWHHPOBaHHbIX B TMapbl 
voya. AHamu3 CTpyKTyp TrasoreHuyosp Audenuu- 

HONOHHA OOHapyxHBaeT OpMaJIbHbIM XapakTep Takoro nogxoga: T-o6pas3- 
Had KOHUrypaluA BOSHHKaeT B pesyJbTaTe accolWMaluH B KpHCTamie U HE 
OTBeYaeT KAKOMY-TO OCOGOMy CJyyalo OOpas0BaHHA UYHCTHIX HJM THOpHAHbIXx 
op6uT. Bonee oOmjwe 3akOueHHA O XapaKTepe CBA3Eli B OHHEBbIX COeHHE- 
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HUAX CTAHYT BO3MOXHBIMH NOCe pacuid@poBKH CTpyKTyp OopdTopuya Wupenus- 
HOJOHHA, a Take XJIOPOHHEBbIX H OPOMOHHEBbIX Covel. 

ABTop BbipaxaeT OularofapHoctb mpod. A. VW. KuratiropoycKomy 3a BHH- 
MaHHe H HHTepec K pa6oTe. 


MincTHTyT 3eMeHTOOpraHHyecKHX COeAHHEHH ii Ilocrynu.10 
Axajlemun nayK CCCP 27 III 1956 


UHTHPOBAHHAS JIATEPATYPA 
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Toraagn Akaqemuu nayx CCCP 
1956. Tom 110, Ne 4 


XHMHA 


MW. B. AHJPEEBA u M. M. KOTOH 


CHHTE3 H NOJIAMEPH3ALHA BUHHJIbBHbIX MPOHSBOJLHbIX 
PATOB ®YPAHA H THO®EHA 


(ITpedcmaeaexo axademuxom B. A. Kapeunoim 28 III 1956) 


BuHHJIbHbIeC NPOMSBOAHBIe pAROB (bypana u THodeHa JO HacTosMero Bpe- 
MeHH TIOUTH He H3yyeHbI. BMecTe C TeM, HMeIOWIHeCH JHTepaTypHble JaHHple, 
PlaBHbIM OOpasOM aTeHTHbI€, YKa3bIBalOT Ha TO, YTO MHOrHe MX MOMMMepbI 
oOaqaroT BbICOKHMH TeMMepaTypaMH pa3MATYeHHA H XOPOLIMMH AU3IeKTpH- 
yeCKHMH CBolcTBaMH. McceqopaHHe 3THX COeAMHeHHM pecTaBsAeT TakxKe 
CAaMOCTOATEJIbHbIN HHTepec, TaK KaK MTO3BOIA€T H3y4HTb BIHAHHE MpHposbl 
Pa3JIM4HbIX FeTepOUMKJIMYeCKHX SaMeCTHTeeH B MOJIeKyJIe STHICHA Ha CBOHCTBa 
mloJlydaeMbIX TloHMepos. Mp nocTaBHJIH CBOeli 3aaueH U3y4HTb BJIMAHHe yBe- 
JIMYCHHA YHCa KOHJCHCHPOBaHHbIX O€H3OJIbDHbIX KOJICLL Y BHHHJIbHBIX MpOH3- 
BOJHBIX pAOB PypaHa H THOeHa Ha CMOCOOHOCTb K NOJMMepH3allHH HW Ha CBOH- 
CTBa MowlyyaeMblx MowHMepos. MutTepecHo Obluio TaKKe BbIACHHTb BJIMAHHE 
Ha CBOHCTBa 9THX TOJIMMepOB 3aMeHbI aTOMA KHCIOpOa aTOMOM CepbI. C 9Toli 
WebIO OblIH CHHTeC3HpOBaHbl MO pAyy Pypana: 


sie aks Ga aN 


[| I] Gialamas 
\ — CH = CH; \/\ /7 CH= Cie eee, 
O O O 
2-BUHHIPyp aw 2-BuHUIOeH30y pan 2-BHHHIDHOeH380py pau 
Ilo pagy THodeHa: 
[| Oi Bite 
yee PR, 
S S 
2-BHHUITHOeH 2-BHHHIDHOeH3OTHOWeH 


HanOoee u3yueH 3 3THXM OHOMePOB HM TOMHMepoB BUHHMypan (",”). 
Jl ocTasbHbIX MOJIMMepoB B WHTepatype (*"7) NpHBOAATCH, raBHbIM OOpa3som, 
TEXHHUCCKHE XapaKTepHCTHKH. CyleqyeT OTMETHTb, YTO COMOCTaBsIeEHHe CBOHCTB 
MOHOMEPOB UH IIOJIMMepoB, a TaK?Ke H3y4eHHE KMHETHKM MOJMMepv3al\HH STHX 
MOHOMepoOB JO CHX Op He MpOBOAHJIOCD. 

Mowomepbl CHHTe3HpoOBaIHCb MO CulejyrouleH Cxeme. ; 

Buuuadypan nouyyanca jekapOoKkcuMpoBaHnem dypHaKpHJOBOU 
KHCJOTBI, KOTOpad, B CBOIO O4epesb, Hoyyasacb Mo peakiuH [lepkuna u3 cyp- 
(bypoua. 

BuHHATHOMeH Opi nomyuen peakivel KOHeHCalMH HOAMCTOrO THE- 
HHJIMarHuA C OKHCbIO 3THNIeHAa C MocTeLyrouleh MeruApaTauuel oOpasyroulerocAa 
KapOwHOa Hal TBepbIM eC(KHM Kavi. 

BuHHsbHBIe MpOHsBOAHHIe Gexsocypana, AuOeHs0dypana u \MOeH30THO- 
tbeHa momyyanucbh M0 O6uemy crocoby. CooTBeTCTBYyIOWMe KeTOHbI ObIIH Bep- 
BbIe HAMM BOCCTaHOBJIeHBI 10 peakuuu Meepselina — Ilonnfopha B KapOnHoubl 
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Al Orn viele eel 


a MOHOMECPOB 


’ 


-XHMH¥eCKHe CBOHCTB 


@u3HKO 


Sere eer c Mocsefyromen UX Jeruy{paTauwHei NapodasHbimM 
savneyH | SSSS MeTOJOM Hay OKHCbIO aioMHHHA. Merni0eH30- 
= (bypHIKeTOH oyyasicd He IIpAMbIM alleTHJIH- 
poBaHHeM Mo peakyun Ppuyema — Kpadrca, kak 
Iipyrue KeTOHbI, a peakUWeH 3aMbIKaHHA KOJIb- 
la Mp KOHJeHCalHH CaHWMOBOrO adbdernya 
c. xslopaleToHoM. Mcxojupie KOHJ{eHCHPOBaHHble 
CHCTeMbI He SABJIAIOTCA JOCTYNULIMH TpOyK- 
TaMH H OblwIH CHHTe3HpOBaHbl: WHOeH30pypauH H3 
cpeHola, a juOeH30THOeH — U3 AueHHa HU 
cepbl B IIpHCyTCTBHH XJIOPHCTOrO aJIIOMMHHA. 
OunucTKa %KHAKHX MOHOMePpOB MpOH3BOMIaCcb 
WyTeM MHOPOKpaTHOH BakyyMHOH meperouKH, 
a KPpHCTaslMuecCKHX — TyTeM uepeyyromlelica 
BaKYYM-IleperOoHKH H KPHCTaJH3aWHH C BbIMO- 
paxkuBanvem. Buundypan leperonssica Hay 
TBEPNOH KaJIMeBOH WeNOUbIO, YTO aslo BOSMOXK- 
HOCTb TIOJIYYHTb MOHOMep BbICOKOH CTeMeHH 4H- 
CTOTbI. O YHCTOTE NOJTYYCHHbIX MOHOMEPOB MOX- 
= are HO CYJMTb 110 J[AHHBIM 9JIEMCHTAapHOrO aHaJH3a 
WM aHasiu3a Ha JBOHHY!O CBA3b, IPHBeeHHbIX B 
Tao. 1. 

Buyumquden30THopeH MMe UnCToTy Y6— 
98%, 4TO, MOBUUMOMYy, OOBACHHeTCH ero OouJIb- 
oH cnocoOHocTbio K NosuMepusaunn. Ilomyye- 
HH€ MOHOMePOB BBICOKOH CTeMeHH YHCTOTHI Jado 
BO3MOXKHOCTb YTOUHHTb UMeloulHecA H oMpese- 
JIMTb HEH3BeCTHbIC (PU3HKO-XHMHYCCKHE KOHCTAaH- 
Tbl MOHOMepos (cM. Ta6u. 1). 

B HacTosmleH paOoTe Oblwiw UCCeOBaHbI 
MNpowecchl NOJIMMepHsallHH, UpoxoAlywe Kak 
NO payuKabHoMy (B O6I0Ke, pacTBope H B 
9MYJIbCHH), TaK H MO HOHHOMY Me€XaHH3MaM. 
Kunetuka MouvIMMepH3aulun Oplia H3y4ena juJa- 
TOMETpHYeCKHM MeTOJIOM C0,5 Mom. % NepeKHcH 
OeHs0Ha B OOKe H pacTBope pu 60; 80; 90 Hn 
100°, a TakxKe B IPHCyTCTBHH JMTHHOYTHIa Np 
35° uw atbupata Tpexropucroro 6opa upu 0°. 

Cepnel nNpeqBapuTebHbIX OMbITOB pH MOMH- 
MepH3allHH C MepeKucbio OeH30nIa Oblwio ycTa- 
HOBJICHO BJIMAHHE MOJIeKyJIAPHOTO KUCMOposa 
Ha MpOUecchl NOJMMepH3alluH, BCeACTBHe ero 
padoTa B JlaJIbHellIeM MpoOBOAuAacb B YCJIOBH- 
AX HanOoulee NOJHOrO MCKJHOUeHHA KHCTOposa 
BO3YXa, UYTO MOSBOIHIO MOJYYHTb XOpoUio 
BOCIPOH3BOJMMbIe pesyibTaTpl. Ilapanmembuoe 
HCCENOBAHHE MpOleccoB NOJMMepH3alluH B OW1O- 
ke H B pacTBOope MpoBo,HNOcb NOTOMy, TO 
¥YaCTb MOHOMePOB TipescTaBsiser CoOol »#xHAKHE 
BeINeCTBA, a [pyrad wacTb — KpHCTasIMYeCKHe. 

J[ia UCCHeHOBaHUA KHHeTHKM TMOuIMMepH3a- 
WMH B OJIOKe C Mepekucbio OeH30HNa HCHOsIb- 
30BaJICH PTYTHbIM [HaTOMeTp OCO6Ol KOHCTpyK- 
un. Jia uccneqoBaHus KHHeTHKH TMoOMMepH- 
3alMM B paCTBoOpe Kak C MepeKHcbIO Gensonua, 
Tak H C JMTHHOYTHIOM H 3c:pHpaToM TpexdTo- 
pucroro Oopa 3anomHeHHe aMNyJ MpoBosHIOCb 
Ha cnelvasIbHonw rpedenke. B cyryyae mpume- 


96,0 


% 
H 
5,61 
SU 
4 
4,76 


nail. | BbIY. 


5 
80,00 | 5,00 


ONeMeHTApHBIit cocTas, 
58 
33 
54 
5, 4 


natin. | BbId. 
80,52 


8 
5 
) 
53 
5 
20° 


5720(: 
Tpepy. Bel. 


1 
1 
4 
1 
1 
1 


IMT. JaHHple 
0 
5 
2, 


| 


HaiiqeHo 
1,4994(28°) 
1,6020(25°) 
4,6572(30° 
4,9722(20° 

Tpepy. Beu. 


UT. 

Wanuple 

)KuaKoc Tb 

30 - 38-39 

2KUAKOCTb 
45 


TD. nite BocG 


” 


HalizeHo 
2KuAKocTh 
34 
YKUAKOCTb 


95—104 
1414/1; 167/7; 128]/1,5 
HeT 


JHT. KaHHbIe 
63/50; 66,5/48 
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kul. B °C H WaBJ. B MM DT. CT. 
HatiqeHo 


96—97/764 
66,5!48 


52/1,6 - 
167]/05%* 


ie 
147/2; 130/0,5 


(pex 
*B smrepatype AaHHbIX 10 aHasHsy Ha ABOlHY10 CBA3b He HMeeTCA. 


** TIpH meperoHKe mpu 0,5 MM 3an0JIMMepHsoOBbIBaeTCA 


(py pau 
bypau 
OeCH3OTHO 


deH30 
Buy H6eH30( 


Mouomeppl 
2-Bunusiruoden 


2-Buunsdbypan 
-BuHnsd 

9. 
-Buunaau 


) 
a 

) 
a 
2 


HEHHA KaTalH3aTOpoB MOHHOrO THMa AuaTOMeTpHuecKad ammyvia cocrosma 

H3 ABYX OTACIeCHHH, OHO H3 KOTOpbIX 3anoHAMOCD MOHOMEPoM H pacTBopu- 

TeleM Ha rpeOeHKe, a [[pyroe — KaTanusaTopom 13 mpHOopa IlInenxa. 
HccneqoBanue KHHeTHKH mpomecca | 

NOJMMepH3alnn C MepeKuCcbio Gen30uua % 

MpH pa3JIMUHBIX TemMepatTypax aso 2 f 

BOSMO?KHOCTh BHIYHCIHTb SHEPrio aK- 

THBauHH. J.1A MOHOMepoB paya cbypana y 

MOYYeHBI Cleqyrouie 3Hauvenua Bunua- 

pypan 17+ 1,0 kkan/monb; BuHun6eH- S&S 

sopypan 16,5 + 0,5 kkan/moub; BHHHA- 1 

AuOensodypau 12,4 + 0,5 KKaJI/MOJIb. 3 
ConocrTaBlaad JaHHpie mo cKOpocTu 

Mpowecca MOJMMepH3alHH MOHOMepoOB 

paqa dypana, mpoxo_samux mo pagu- 

KaJIbHOMY Me€X@HH3My, KaK B OJI0Ke 

(pac. 1) qa BuHHadbypana u BuHUA- 


Oexsoypana mpu 80 u 100°, Tak u B ae eee 

9 ° _ . |. Kun mecca mMOvIMMepH3a- 
ae aan, eee ee nun P BunBagy parey i BHHHIOeCH30ypana 

B 670Ke c 0,5 Mom. %nepeKucH 6eH30HsAa. 

BHHHJIHOeH30*pypana, BUAHO, YTO C 7 — BBO npu 100°; 2— BBO npu 80°; 3— 
YBeJIMYCHHEM UHCJIa KOHJCHCHpOBaHHBIXx B® mpu 100°; 4 — B® mpu 80° 
KOJIell B MOHOMepe CKOpocTb Tpomecca 
NOJIMMepH3alHuH Bo3pactaeT. K TakoMy %e BbIBOAY MbI MpPHUWIH, H3y4yad Ku- 
HeETHKY MOJMMepH3allun Tex »Ke COeHHEHHH, NPOXOAALMLy!Io NO HOHHOMYy Mexa- 
HusMy. HiccneqoBanHe CKOpocTH mpo- 
lecca MOJIMMepH3alHH BHHHITHOeHa 
B O0Ke C TepeKncbio OeH30Ha pH 
pa3JIH4HbIX TemMlepaTypax alo BO3- 
MO2XKHOCTb BbIUHCIHTb 9HEPFHIO AKTHBAa- 
IMM, KOoTOpad coctapaseT 16,0 + 0,5 
KKaJI/MOJIb. 

IIpu conocTaBsleHHH CNOCOOHOCTH K 
MOJHMepu3alHH MOHOMepOB pxa THO- 
cdeHa 0 CKOpocTH MoOJMMepH3allHH 
(puc. 3) BHAHO, 4YTO BUH AHOeH3OTHO- 
(beH T1OJIMMePH3yeTCA 3HAUHMTeIbHO ObI- 
cTpee, ueM BHHHITHODeH. 

[IpopeyeHHpie UCCeOBaHHA MOHO- 

0 2 4 6 ae 
MepoB cbypaHoBoro Hu THOdeHOBOrO pA- 
Puc. 2. Kuneruka mponecca nomumepu3a- OB aH BO3MO%KHOCTb CpaBHUTb ME2K- 
yuu P BHHHIbHbIX MpOH3BOTHbIX pata dy- Ty coOoH aHaJIOrHuHbIe MOHOMepbI H 
pana B | M pacrsope romyonac0,5 Mom.%  BriaCHHTb BJIMAHHe 3AMeHbI ATOMA KHC- 
SP waa ae 100  PAP®: — nopoga aToMom cepbt Kak Ha cmoco6- 
= HOCTb K MOJMMepv3allwu, Tak HW Ha 


CBOLCTBa MOsyuaeMbixX TomMMepoB. Tak 10 CKOpOCTH Mporeccos NosuMepusaln 
B OlOKe C Mepekucbio Gex30nsa (puc. 4) BUAHO, YTO BHHHATHOeH ABANeTCA O0- 
jlee PeaKUHOHHOCMOCOOHBIM BeulecTBOM, YeM BuHHAdypan. IIpowent mpespa- 
ICHHA 3a OMMHAKOBBIi IpOMexKYTOK BpeMeHH [WIA BUHMITHOdeHa NpHoOUsH- 
TeJIbHO B 2 pa3a Coble, YEM JIA BuHusIdypaHa TaKkax Ke TeHACHAA Hao- 
JHOfaeTCA MpH CpaBHeHHH TPeXKOJIbUaTHIX MpeACTAaBUTeNeH  HCCAeLOBANHbIX 
PANOB: BHHHIAHOeH30pypana U BUH MI AMOCHSOTHODEHA. OyHako B JjaHHOM 
culygae 3TO BIMAHHe CKa3bIBaeTCA B MeHbIUeM CTEMeHH, YTO, MOBAAHMOMY, CBA- 
3aHO C YCJIOMKHEHHEM MOVJICKYJIbI. 

Takum o6pa30M, C yBeIMYeHHeM YMCA KOHJCHCHPOBaHHbIX KONE B MOJIe- 
‘Kyle MOHOMepa CKOPOCTb Mpolecca NOJMMepH3sallMH yBeNMYHBAcCTCA Kak IO 
pany cbypana, Tak u mo papy THodena. Samena aTOMa KUCMOpOsa Ha ATOM Cepbl 
TaKKe YBeIMYMBaeT CKOPOCTb TIpouecca MOMMMepHsallMN aHaOroB. 


100 200 MU. 


7 


7 


Kpome vuccieqoBaHHA KHHETHKH TIpouecca MOJIHMMepH3allMH C WeJIbIO H3y4e- 
HHA CBOHCTB MOJIYYaeMbIX MOJHMepOB, HaMH ObWIH MpOBeeHbI OMbITbI OOUHOK 
NOJMMepH3alu pH CTyMeHyaTOM TObeMe TemlepaTypbl C pa3JIMYHbIMH HHH- 

%, wuatopamn. IIpH mpopeyeHHu novn- 

60 y MepH3allHH C MHHMWMaTOpaMHu paju- 

KaJIbHOrO THHa MHIIeEKTPHYeCcKHe 
CBOHCTBa H TemmepaTypa pa3smsarue- 
HHA MOJMMMepa COXpaHAJHCb TOUT 
6e3 u3smeHeHHs. Ilo 3HayeHHAM Xa- 


40 PpakTepHCTHYeCKOH BASKOCTH MOKHO 
BHeTb, YTO TOJIMMepbl BHHHJIHOeH- 

4 30cpypaHa ABJIAIOTCA Oouee BbICOKO- 
Q MOJI€KY JIA PHbIMH, YeM TOJIMMepbl BH- 
20 HUOeH30ypaHa (JIA MOJMBHHMNI- 


qu6en3o0cypaua [y]= 0,2—0,6, a qa 
NOJMBUHHNOeH30pypana [y] = 0,1— 
0,2). MonekyIApHbii Bec ToswHMepa 
3aBHCHT He TOJIbKO OT MPHpOsbl MO- 
0 200 0g. oMepa, HO OT yCuIOBHi NpoBeyeHHs 
mun. peaKWHH UW OT MpHposbr MpHMensie- 
Puc. 3. Kuneruka mpomecca nomuMepHsaynH =P Sere arsaneses? Tak, ¢ asoquHuT- 
MOHOMepOB paja THOdena B | M pacrBope Touly- PHONE BOOM ACT OM UC Es 
ona c 0,5 Mo. % TlepeKucn 6en30n.1a pH 100°. Mp BHHHIOeH30:pypaHe, Tak M OCO- 
Po be oe BI OeCHHO IPH BHHHIAHOeH30ypane No- 
JyuasIMCb CpaBHHTeIbHO Oowee BBI- 
COKOMOJIeKYJIApHbIe MposyKTer. Bowee BbICOKOMOJeKYJIAPHbIe MpOLYKTbI T0- 
Wydasuch HW MpH TepMuyecKOH MOJMMepH3alluH, MpOBeeHHOH B TeX 2%xe 
yYCJIOBHAX B OTCYTCTBHE KHCJOpo- 
la Bo3f{yxa. OqHako BbICOKOMOUIe- =% 
KYJIAPHbIe MOJMMepbl HMeIH Ta- 2 
Kyl0 Ke Temilepatypy pasMArueHuA 
H Takwe Ke juaIeKTpHyecKHe 
cBolicTBa, Kak H cCpaBHuTenbuo | 
HH3KOMOUIeKyJIApHble. Baio yc- — 7 
TaHOBJICHO, 4YTO C YBeJIHYeHHeEM 
yHCJIa KOHJICHCHPOBaHHbIxX OeH- 
3OJIbHBIX KOJIeL B MOIeKYyJIe MO- 
HOMepa TemllepaTypa pa3marue- 0 
HHA OOpasyIOWMXcA NOJHMepoB 


a 


10 200 SUG = muUH 


yBeJIMUHBaeTcs. Cepycogepxanne Puc. 4. Kuneruka mpouecca nomumepusaunu P Bu- 


nomiimepsuNean rewneparypy RlnbYPah Muuinbery  Gaoks 60. 02% 
Pa3MATYCHHA  HECKOJIbKO OOuJIb- mpu 100°; 3— BT npn 80°; 4 — B® npn 80° 
IWy!0, YM COOTBETCTBYIOMLHe Ipo- 

H3BOHbIe (pypana. JLuaieKTpHyeckHe CBOHCTBA NOMMMepOB TakxKe yy uMaloTcs 
GC YBEJIHYEHHEM UNCJa OeCH3O0JIbHbIX KOJIeL. y cepycoflep*k aulux aHaJIOTOB OHH 
Jy4e, YTO OObACHACTCH, NOBHAMMOMY, MeHbIUeH MONAPHOCTbIO CoequHeHHil, 
COJep*K alu x aTOM Cepbl, MO CDaBHEeHHIO C COeJIMHEHHAMH, Cofep2K auLHMU aTOM 
KUCOpoma. Y KasaHHOe pasJIHUHe MEHDILUE CKa3bIBaeTCA Y BbICLIHX NIpeyCTaBUTedeli 
STUX PHAOB. 


MHcrHTyT BbICOKOMOJeKYJAPHbIX COeAHHEHHL Tlocrynuno 
Akajlemun HaykK CCCP ZOOM ILINISS6 


UMTMPOBAHHAA JIMTEPATYPA 


*M. M. Koroun, DKII®, 14, 2, 181 (1941). ®M. Imoto, J. Soc. Chem. Ind. 
Japan, 45, Suppl. binding, 189—90 (1948). *D. Elliot, J. Am. Chem. SOG) 20), 2. 
754 (1951). “ E. Kern, Ch. Wilson, Chem. Eng:, 55, 6, 114 (1943) 5 eee lone 
wers, L. Flowers, J. Am? Chem, Soc,,) 713102 (1949). §® Am. mar. 2498474, C. A. 
1950, 6198. 7 Am. nar. 2499186, C. A. 1950, 5393. 
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XHMHA 
Akayemuk A. A. BAJIAHJHH, JI. H. COBAJIOBA u T. A. CJIOBOXOTOBA 


KATAJINTHUECKOE JLEMETHJIMPOBAHHE «-MUKOJINHA 
B NHPHAWH NOX WEACTBHEM NAPOB BOJIbI 


Tlonyyenue nupHquHa 43 ero roMosOroB MpescTaBser npakTHYecKHit HH- 
Tepec. Bpiio 3anaTeHTOBaHO TpH Cnoco6a JeMeTHAMPOBaHHA &-NMKOMHHA: TIH- 
PpoOwH3 %-MHKOHHAa pH 800° B ToKe BO_Opofa C MpHMecbIO cepoBosopoga Laer 
BbIXO mupHyuna 21% ('); KaTamHTHYeCKOe OKHCeHHe BO3yXOM Hal KaTaviH- 
3aTOPOM OKHCb BaHayHA C OKHCbIO MOJIHOeHa Ha TeM3e pH 580° npHBOAMT K 
oOpasopannto 15,3% nupuyquna (?); KpeKHHr Ha aJOMOCHJINKaTHOM KaTaJIH3a- 
Tope (90% SiO, u 10% Al,O3) npu 450° u 150 arm. npuBoguT K o6pasoBanuio 
11,1% nupugquna u 16,4% gnH- u NOJHMMeTHINAPHAHHOB (*). 

IpegpiqyuumMu pa6otamMn B Halleli a6opaTOpHu YCTaHOBJIeHO, TO B apoMa- 
THYECKOM PAY PaqKO MpOXOAUT AeMeTHIMPOBaHHe B MIPHCyTCTBHUM BOfbI Hal 
KaTaJIH3aTOPOM HHK@JIb Ha OKHCH aJIIOMHHHA IIpH Temnepatypax 300—400°. 
Toulyol mp 9TOM JaeT 6eH30N (+), KCHIOMbI — Toyon Hu GeH301 (°). Apoma- 
THYCCKOE KOJIbILO PACLLENIACTCA JIMIMb YACTHUHO, H MOMOOPOM ycnoBU peakWHu 
(cocTaB HW cmoco6 MpHroTOBeHHA KaTasiH3aTOpa, MOJApPHOe COOTHOUeHHe 
BOJla : yruleBowqopoy, TemnepatTypa) pacilemmeHHe ero MOXeT ObITb CBeeHO 
K MHHHMyMy. 

B HactosmeH paOoTe mpeymaraetcA Hu uccmeyyeTcs HOBbIM Cmoco6 jeme- 
THJHPOBaHHA %-THKOJIMHa B NUPHAMH MOA WeHCTBHEM NMapoOB BOJbI Ha KaTaJu- 
3aTOPOM HHK@JIb Ha OKHCH aJIKOMHHHA. 

B uutepBasie Temnepatyp 148—425° wu 3HaueHHAX MOJIAPHOTO OTHOMICHHA 
BOa : @-MHKOMHMH OT 22 yo 219 cocTaB %KuAKHX H Ta3s000pa3HbIX MposykK- 
TOB peakIUHH CueyOUlHi: NHpHAMH, AMMHaK, YyIJIeKHCIOTa, OKHCb yruiepoja, 
BOJOPOA, M€TaH. SaMeTHOFO OTOMKEHHA VIIA Ha KaTaIM3aTOpe He HaOsoqaercs. 

HsmMeHenve KosIM4eCTBa TpopearupoBaBlUlero a-MMKOIHHA C TemnepaTypor 
mpegcTapieHo B TaO. 1 Mp MOJAPHOM OTHOWeHHH BOfa : 4-IMKOJIMH, paBHOM 
99: 1. Peakuua HauuHaetca oKos0 150° u Benue 400° yocTuraeT 3HaUNTeEbHOU 
cxopoctu. IIpu temnepatype 415° 4 MoJAPHOM COOTHOLWIEHHH BOfa : 4-IHKOJIMH 
22:1 Bpixoq mupuyquna coctapsseT 50% (Ha MpoMmyneHHbIM o-MMKOJINH). 

C yBeuIMYeHHeM KOJIMYeCCTBA BOfbl PeaKUMA 3aMe]IAeTCH. B ta6n. 2 npeq- 
CTaBJICHO H3MCHCHHE KOJIMYeCTBA a-IIMKOJMHa, MpopearupoBaBiuero mpH 415° 


Ta6auuna 1 Ta6Oauna 2 

ite alta OS Dy 18 
& |so8s a |sges 
KonuuectBo npopearu-| & Fag = KoumgecTBo mpopearu- =] Bers 
poBaBulero %-MMKONHHAa| ac 3 S EET eo %-NMKOJIMHA! + s g ao 
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B HallpaBJeHHH OOpa3s0BaHHA MMPHAWHAa MU B HalpaBJIeHHH NOJHOrO pactilenme- 
HHA B 3aBHCHMOCTH OT MOJIAPHOFO OTHOIMCHHA BOJla : 4-MMKOJINH. 
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Puc. 1. Betxog nupuguna (/) m ammuaka (2) B% OT MpOMyleHHOrO %-MMKOJIMHA B SaBHCH- 
MOCTH OT MOJAPHOFO OTHOWICHHA BOa : %-NHKOWIHH MpH Temnmepatype 415 
Puc. 2. Buixoq mupufuna (/) u ammuaxka (2) B % OT MpopearMpoBaBlueroO o-TIHKOMHA B 
3aBHCHMOCTH OT MOJSPHOrO OTHOWeHHA BOA : %-MHKOIHH Mpa Temnepatype 415° 


Vsmenenne KOJIMYeCTBEHHOrO COCTaBa IpOAyKTOB peaKUHH B 3aBHCHMOCTH 
OT MOJIAPHOFO OTHOLMCHHA BOA : 4-MMKOJIMH MOKa3aHO Ha PHC. 1—3. B rpauu- 
aX J[aHHbIX MOJIAPHbIX OTHOMCHHH BbIXOA MMpPHAMHa NayaeT C POCTOM KOJIH- 
yecTBa BOJbI. Coqepxkanne amMua- 
Ka B KaTauIu3aTe BCJeACTBHE MOuJI- 
HOrO pacuielvieHHa MApHAMHO- 
Boro sjjpa TakxKe yMeHbUaercs. 
CoyepxxanHe BOoOpoya, BbIeIAIO- 
ujeroca 3a C¥UeT peaKILHH C BORON, 
BO3pacTaeT HENPepbIBHO C YBeJIH- 
yYeHHeM KOJIMYeCTBa BOsbI. Kosu- 
YeCTBO YIVJICKHCJIOTbI CHaYaJIa BO3- 
pacTaeT, a 3aTeM MejVICHHO cra- 
qlaer. 

Takum o0pa30M, MOBBbILIeHHe 
KOHICHTpallHH BOJbI B peaKIHOH- 
HOH CM€CH 3aMeJIHeT Kak peak- 
Puc. 3. Cocraz ra3006pasnbix npogzyxtos peaxnnu UHIO NOJIHOTO pacienieHHA MH- 
B% B 3aBHCHMOCTH OT MOMAPHOTO OTHOWWeHHA BO- PHAHHOBOTO Af[pa, Tak HU peak- 
fa : &-MIMKOWIH pH Temmepatype 415°. 1 —CHy; unio WuMeTHAMpOoBaHuA. OTHoIe- 

af CURR ACY We FE HHe CKOpOcTeli STHX peakIHi B 

rpaHulax JaHHbIX MOJIAPHbIX OT- 

HOIWCHHH BOA: 4-MMKOJIMH OCTaeTCA TpuMepHO OCTOAHHbIM WM paBHbIM 5 
(puc. 2), B TO Xe BPpeMA OHO CHJIbHO 3aBHCHT OT TeMIepaTyppl. 

Cy@ 0 pesybTaTaM Ta30BbIX aHaJIM30B HM aHaJIv30B KaTamu3aTa, B laH- 
HbIX YCJIOBHAX a30T NMPHAMHOBOO KOJIbIa HE OKMCIIAeTCA HH JO OKMCHBIX (opM, 
HH JO CBOOoAHOrO as0Ta H MOXET TOMbKO PHAPpHpoBaTpesnA Jo amMuaka. Mera- 
HooOpasoBanve Takr%Ke TOpMosHTca BoJoli. B HeGombUIOH cTeneHu peakus 
C BOMOH MpoTekaeT Tak»Ke C OOpasoBaHHeM OKHCH yrsepoja. 

M3 cka3aHHoro cyuleflyeT, YTO B HalIMX yCJIOBHAX MpoTeKaloT clesyioulue 
OCHOBHbIe peaKIHH: 


0 J 100 130 PAU 
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IKCNeEPHMCHTANbHAA Yds Cali b 


OnbiTsl MpoBo,MIMCcb B KaTamuTHYeCKOM IpHOope Co BCTaBHBIM peakTopom, 
OMHCaHHbIM paHee O{HHM H3 aBTopos (°). B paOore npumenen KaTaJIH3aTop HH- 
KeJIb Ha OKHCH aJIKOMHHHA CocTaBa | : 1, npHroToBeHHbIl HW BOCCTAaHOBJCHHbIt 
lo MeToy{uKe H. JI. 3emmuckoro (*?) H 3aTem neperpetuiii B ToKe Boqoposa 
qo 700°, Tak Kak, CoracHo wmTepatypupim (8) w HauM (4) qanHbM, TaKoli nepe- 
rpeB MOBbILMaeT AKTHBHOCTb Ka- 

TaJIM3aTopa B peakKWHH yrseBojo- iV 
poop c BoZOH. KaTanusaTop nepey 
OMbITOM JOBOCCTAHaBJIMBaJICA OHH 
yac Mp TemmepatType ompita u 
TIPOMbIBaJICA A3OTOM, a MOCJI€ OKOH- 
4aHHA OMbITOB B TOKE a30Ta H3BuIe- 
KaJiCd W3 ropsyuel mew WH xpa- 
HHJICH  3AKPbITbIM, MOCKOJIbKy 
paHee HaMH ObIIO MOKa3aHO, 4TO 
OXJaKeHHe KaTalH3aTopa BO 
BJlaKHOH aTMociepe UpHBOAUT K 
PpesKOMy MajleHHIO efO aKTHBHO- 
ctu (°). Mcxoqupiit «-muKomuH Mepe- 

POHAJICA Ha KOJIOHKe B 37 Teo- aS 

peTwyeckHxX TapenoK HM uMel ah x AN 


KOHCTaHTbI: T. KuM. 128,8°, 

n® 1,5015 (no wMTepatypHEIM Puc. 4. Kpuppie mornomuenua cpeta: J — nupu- 
é muna, 2— %-MMKONHHa, 3— cMecH TMpuquHa H 

WaHHBIM T. Kum.128,8°, 1187 1 5029, a-THKONMHA, coReprKamel 50% napuguna 

en 1.5024). 

[a3 coOupasca, UW CKOpOCcTb eFo BBbIJeICHHA SaNHCbIBalacb ABTOMaTHYeCKH 
razometpom YICII. CkopoctTb ra30BbleleHHa B TeyeHHe OMbITa NocToAHHA 
HW MOXeT ObITb BOCTPOH3BeeHa. ITO TOBOPHT O MOCTOAHCTBE AKTHBHOCTH KaTa- 
WH3aTopa MpH coOmoseHHu BbIUeyKa3saHHOoro pexkuMa paodotnr. Tas anamn3n- 
poBasca Ha aumapate BTM. Ammuak oTTHTpoBpIBacA KMCIOTOH. Coqepxanne 
NIMPHANHA H &-MMKOJHHA BO KUAKOM KaTaJu3aTe OMpefeiAO0Cb 10 CMe€KTpaM T0- 
POULeHHA B ybTpacduomeropolt oO6acTH. AHaH3 MpOBOAMJICA Ha BU3YaJIbHOM 
cmekTpodotometpe CO-4. 

B wuTepatType uMeloTCaA CBeeHHA 06 aHaH3e CMeCH NMPHAMHa UM 4-MMKONH- 
Ha Ha OeCKMAHOBCKOM cClieKTporpade B OWKHEM yJIbTpapvoueToBoH oOacTH 
(°). B kauecTBe pacTBopuTena MpHMeHsAJICA renTaH. KoHWeHTpalwu mH pHAHHO- 
BbIX OCHOBaHHH Opin 2—4-1074 moa/a, TommuHa cox | cm. Jina pacueta KOH- 
IeHTpalu H3MepsAJIHCb ONTHYECKHE MJIOTHOCTH paCTBOpOB MIpH JWIMHaX BOJIH 
242,5; 253,5; 262,0 u 268,0 mp. 

B apyrux pa6otax cooOulaerca, YTO KpHBble NOPIOWeHHA MHpUMHa U o-TH- 
KOJIHHa B CHUpTe MMeIOT CueyIolle IKCTPeMaJIbHbIe TOUKH: 247 Mp (mepern6); 
251; 257; 263 mp (makcumynpi), 4 256; 262; 269 mp (makcumymb!) ("") H 4TO OCT- 
poTa MaKCHMYMOB YBeJIHYMBaeTCA C BOSPaCTaHHeM MOJIAPHOCTH pacTBOpHTeNa; 
CaMH MaKCHMYMBbI IIpH 9TOM H€CKOJIbKO CABMTalOTCA B CTOPOHY JWIMHHbIX BOJH (**). 

Tak KaK KWAK KaTanu3aT B HALIMX OMbITAaX NpescTaBsan coOoh pacTBop 
MMPHMHOBbIX OCHOBaHHH B BOJe, TO AVIA CHATHA CNEKTPOB MIPHMeHAJIMCb BOJHbIC 
pacTBopb! KOHNUeHTpalluu mpumMepHo 2—5- 1074 Mom/n. Tosuyuna Cilod pacTBopa 
1 cm. IIpomepenupie 9TaIOHHbIe paCTBOpb! MUPHANHA H 4-MMKOJIHHA B BOE HMC- 
NH CHeLyIOULMe SKCTPeMyMBI: NMpHHH: 247,5 Mp. (neperu6); 254; 261 mp (munu- 
MyMbi); 250; 256; 262,5 mp (MakKCHMYyMpbI); &-MKOJIMH: 256; 268 Mp (mepern6p!); 
262 Mw (MaKCuMyM). 

Hen3pecTuble KOHIeHTpalluv MMpuAMHa M a-NMKOJIMHA PaCCUHTbIBaJIHMCb H3 
ONTHYeCKHX MIOTHOCTel pH AMHax BoNH 256 u 262 Mp B TOUKax HavOosee 
BbICOKUX M@KCHMYMOB MOrsOWwleHHA 9THX OCHOBaHHH. Ha puc. 4 1300paxKeHbl 
KPHBbIe NOPMOULeHHA AIA MMpHAMHA, 4-MMKOJIMHA H pa30aBJIeHHOrO BOON Ka- 


rauu3atTa, cojepxkaiero 50% mupuyquna. 
6 MAH, 7. 110, Ne 4 


GmauvecKaan rnaonvoeme LD 


of 


Tlonyyenubili B pesymbTaTe peaKIMHH BOAHIA paCTBOp NHPHAMHOBBIX OCHO- 
Bani HaCbIllacH MoTaWoM, Cuof OCHOBaHH oTYemAICA HM CymimsacH. Henpo- 
pearHpoBaBliuli &-MMKOMHH OTTOHAJICA Ha KOJIOHKe, MOCse YerO HMEJI TE HE KOH- 
CTaHTbl, UTO H HCXoHbIi. CofeprKalivecH B HHSIIMX QpakWHAX TIHPHWH H 
G-IMKONHH Obi paseeHbl U HAeHTHPHUMPOBAHbI B Bue HX ABOMHDIX PTYT- 
HBIX coe: C;H;N-HCI-2HgCle, T. nu. 176° (lo aMTepaTypHbIM anHbIM T. INI. 
177°); C,H,N-HC1-2HgCl,, 7. mut. 155° (10 mHTepaTyPHBIM HaHHBIM T. INI. 154°). 


Mocxkopcknit rocyapcTBeHHbIlt YHHBepCHTeT Tlocrynu10 
um. M. B. JlomoHocoBa f 29 IIl 1956 
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XHMH Al 


JI. M. BOJIWITEHH nu M. © MOPHJIEBKHHA 


KOMILIEKCHbIE COEXHHEHHYS ABYXBAJIEHTHOHM MJIATHHbI 
C ;-AMHHOMACJIAHOH KUCJIOTON 


(I]pedcmaenexno axademurom I]. H. Yepnaesoim 19 II] 1£56) 


HegapHo Mpi cooCuHH (1) 0 nomyyeHHH coeqNHeHHi jByXBaeHTHO! 
nviaTHubl (Pt) c B-amHHoNponMoHoOBoOli KUCOTOH; B YACTHOCTH, CHHTeSHpoBaHa 
BHYTPHKOMIIekcHasl Cob [Pt (NH,CH,CH,CO,),], comep2kalllad wecTHUIeHHBIe 
unKJIbI. [IpeycrapasioO HHTepec MOMbITaATbCA NOJIYYHTb COEMMHEHHA C y~-aMHHO- 
MaciAHOH KucoTOH NH,CH,CH,CH,H (umxe o6o3Hayaemolt 7H). 

Mspecruo, uro JI. A. Uyraes (?) koHncTaTHpoOBad HEBOSMOXKHOCTh NOMyYeHHA 
- BHYTPHKOMIIJICKCHBIX COJIel xpoMa c $- Hw y-amMuHOKHcnOoTamu. Mbi moKa3asJH, 
4uTO TIpH eHCTBHH WelOuH Ha HeWMKIMYeCKHe coeqMHeHHA Cc &8-amaHvHOM 
(oGosHauaempim &H) cocrasa [Cr(8H)3;Cl,] wu [Pt ($H),Cl,] moxHO BbI,euuTb 
BHYTPHKOMILJIeKCHbIe COJIH Kak xpoma (°), Tak u Pt” (*). [lostomy Mbr mocraBusau 
Tepe coOoh 3aauy MOuyYHTb HelHKHYecKOe coequHeHHe [Pt (7~H,) Cl] 
HW MOJe€HCTBOBaTb Ha HeLoO IeJIOUbIO. 

CoequHenve [Pt(;H),Cl.] yganocb cHHTe3HpOBaTb, HO JleHicTBHe Ha Hero 
UleJIOUH MOKAa3asi0, YTO 3aMblIKaHHe CeMHUJICHHBIX IMKJIOB ‘{-aMHHOKHCJIOTHI 
He MPOHCXOHT MW BHYTPHKOMMIeKCHad COIb He OOpasyercs. Mcxoqa 3 
[Pt (yH), Cl,], nosyuenpi ,pyrve HellHKIMUeCKHe COeAHHEHHA, B COCTAB KOTOPBIX 
BXOLAT Mosekynb! 7H ([Pt(yH),(NH3)2]Cl, wu [Pt(yH).(TiO),] Cl, (rae 
ThiO = CSN,H,), wan pagukanpr NH, (CH,),CO, c oTrKpbiToH Wembio o0603Ha- 
yaemple HuxKe 7 ([Pty2(NHs)e], [Pty. (ThiO),]). x 

HutepecHbiM OblIO CpaBHHTb CHOCOOHOCTh K KOMIVJIeKCOOOpas0BaHHlo «- 
WM Y{-AMHHOMACJIAHBIX KHcsoT *. B oTanune ot (H, «-amMuHOMaCcaAHaA KUCIOTAa 
NH,CH (CH,CH,CH3) CO,H (o603Hayaeman MH) qaer BHYTPHKOMIIJIEKCHOe Coe- 


NH, i 
JIHHCHHe C WATHYJCHHbIMM WMKJIaMH cocTaBa | Pt va \CHCH,CH,CH, |, : 

OCcO / 
Oyuako HeluKsuuecKHe coequnenua c YH, nampumep [Pt (7H), (NHs)o] Cle, 
OKa3aJIMCb 3HAYHTeJbHO Ooslee MPOUHbIMH, YeM aHaJIOrHUHbIe (MH M30MePHbIe) 
coemuHenua c MH, Hanpumep [Pt (MH), (NHs3)o] Clo. 


IKCHePHMEHTAAbHAA WACTH 


K 4 mmons, K,PtCl, uv 16 mmonyH yo6apnanu 15 mmom. KOH B Buje 
1,8 M pacrsopa. Harpepanu pacTBop Ha BOAAHOH Cane B TeveHHe 20 MHH. 
Tlocne 5-muHyTHOrO HarpeBaHus pacTBOp CTaHOBMJICA MOUTH CeCILBeTHBIM. 
He HaOmofaoch HH BOCCTAHOBJeHUA WaTHHbI, HU OOpasoBaHi#® KaKUX-sHOO 
HepacTBOpHMbIX KOMMsJeKcoB., SaTeM joOaBuiaH 20 MJ KOHI,CEHTPHPOBaHHOH 
HCl u ueckombKo uacoB HarpeBayH Ha BoyAHOH Oane. Uepes oun 4ac 
HauMHaJCCh BbINa_eHve MWaCTHHYATHIX KPHCTAaJJIOB CBeTO*KeJTOFO IWpeTa. 
Kommuectso ocaj{ka Me]JI@HHO YBeJHUMBaNOCb, BEIXON MpeBblilial 75%. OcanoK 


* CoelHHeHHA C a-aMHHOMACJIAHOM KHCIOTOH MOMyueHbl OJHHM H3 Hac COBMECCTHO . 
c H. C. BemuKanoBon. 
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OTCaCbIBayICA, MpOMbIBaIcd pa3OaBeHHoH HCl, cmupTomM, sPHpoM H_ BBICy- 
muBanca pu 105°. CocraB momyveHHoro coeqMHeHHA oTBeyan cbopmyse 
[Pt (NH,CH,CH,CH,CO,H), Cl,] (Hue KpaTKO Ha3bIBaemM ero {-UXJIOpHy). 


Hafineno %: Pt 41,27; 41,39; Cl 15,12; N 6,04; Ht 0,49 
[Pt (yH)2Cls]. Berunceno %: Pt 41,33; Cl 15,04; N 5,93;-Ht 0;427 


+-[[uxsopu, M0XO pacTBOpuM B Bose, HO Moce 2-yacoBoro BCTPAXHBanHA 
c Bogoli qaer 5-104 M pacrsop. B coorsercrsBH C KOOp/{MHallHOHHON copMyJIoH 
COeCMHeHHA paCTBOP WOKa3bIBaeT KHCJIYIO peaKUHio NO MeTHJpOTy, AaeT ¢ 
AgNOs onasecteHunio, Mepexoqaulylo B OCafOK Np KHMAYeHHH. 
IIpu narpepanuu K,PtCla c YH B mMemouHom pacTBope peak UMfeT, NO- 
BHHMOMYy, Tak: 
KePtCl, + 4yH + 4KOH > K, [Ptys] + 4KCl + 4H,0. 


Tipu qoOannenuu kucnotst K2[Pty4] mpespamjaerca B [Pt(yH)a]Cl,, megmen- 
HO HOsBepraioulviicd MpH HarpeBaHu MepreHCeHOBCKOMY pacilelIeHHIo C 06- 
pa3oBaHuem 7-quxsopuya. TloqoOubilt MexaHu3M JloKa3aH B Cjlyyae MO yYeHHA 
aHamoruynoro B-amaHHHOBOTO JMXJIOpHya, Te HaMH BbifeeHO coeqMHeHHe 
[Pt(NH,CH.CH.CO.H)aICl,. Ecau y-quxnopuq o6pasyerca moqoOubim 06- 
pa30M, TO OH J[OJDKeH HM€Tb TpaHCc-Koncburypallvio. ITO Oplwio MOATBEpKeHO 
THOMOYeBHHHOH peakunet H. C. Kypnakosa. [Ipu cna6om HarpeBaHHu C 43- 
6siTKom ThiO y-quxNOpuy mepexoJuT B pacrBop, 43 KOTOporo oOaBJIeHHeM H3- 
6bITKa KOHUeHTpHpoBaHHoH HCl BpiqeneHo Oeoe AUTHONpOM3sBOAHOe COCTaBa 
[Pt(NH,CH,CH,CH.CO.H).(ThiO),]Cl,. Sto coequHeHHe KOJIMYeCTBEHHO THT- 
pyerca menoubio. Ilocne ,oOaBneHHA BYX 9KBUBAJICHTOB WeOUH M3 pacTBopa 
BbIMayaeT Geb OCaMOK OUCH MIOXO paCTBOPHMOLO B BOAe HeIIeCKTPOMHTAa COo- 
erapa [Pt(NH,CH.2CH.CH,CO,).(ThiO,)], 2H.O. Ananu3pr u cBoHcTBa O60Hx 
THONPOM3BOJHbIX MOATBEPAHJIH IpHBeeHHbIe (POpMY.IBI. 


Hatinzeno %: Pt 31,15; 31,65; Cl 11,66; N 13,38; H+ 0,345~ 


[Pt (yH)2(ThiO)s] Cl. Beruncseno%: Pt 31,26; Gil Wd Bros ING Weer Ialre Oey 
Hatineno %: Pt 33,54; 32,938; N 14,02 
[Pty. (ThiO)s], 2H,O. Batuucmeno %: Pt 33,22; N 14,30 


Jlelicrsue wenoun Ha Y{-MXJIOpHy OCyMecTBIAIOCb THTpoBaHvem 0,1 M 
pactsopom KOH Bb npucyrctsuu denoudptaneuna. Tlocne qo6aBmeHHaA JBYX 9K- 
BHBaseHdToB KOH ucxoyMpl y-quxJIOopHy ucuesan, oOpa3sya pacTBop x*eTOrO 
uBeTa. PacTBop ocTaBaJICA %KeJITbIM HU He BbIeIAM OCaKa MocMe MHOFOHe,eub- 
Horo crosHus. Mexyy TeM H3BeCTHO, UTO NOCe€ OTTHTPOBbIBaHHA AHAJIOFHUHbIX 
uxXiopuyos obueH copmyr [Pt(AH).Cl.], rae AH ogna u3 a-amMHHoKUcOT 
(MH, raukokoulb (4), a-anannn (°), THposun (°)) una AH = 8H (), pacrsoppi 
*KeJITOrO UBeTa Ha XOJMOMY MOCTeEMeHHO OOeCIBEUMBAIOTCA HU BbIJeAIOT OCALKH 
BHYTPUKOMIMICKCHbIX ComeH. B wacTHocTu, 3a 3 CyToK nocie HeTpamusaluu 
[Pt(MH) Cl,] o6pasoBanacb Ha XOJO/ly BHYTPHKOMIIeKCHaA COuIb C BbIXOOM 
~45%, a mIpH Gonee Jomrom cTosHuu BEIxoq [PtM,] npwOnuxaerca K 100%. 
B cayuae y-AUXJOpua 3aMbIKaHHA WAKJIOB He MpOHCXOAUT UM BHYTPpHKOMIMeKC- 
HOW CouIM He NowJlyuaeTca. B pacTBope, oveBHAHO, OCTaeTCA HeMHKJIMYeCKOe CO- 
eyunenne K,[Pty2Cl.]. o6annenue k nemy 0,1 M HCI B konuuyectse, 9KBUBa- 


ACHTHOM paHee oOaBJIeHHOL INeJIOUH, IIPHBOWMT K BbiIlaqeHHlo OCaKa HCXO]- 
HOrO Y-HXJIOpH a: ‘ 


K,[Pty2Cle] + 2HC1> 2KC1-+ [Pt (yH)sCly). 


Mer yoOaBiain HCl ceituac xxe nocne oTruTpoBbiBanusa, uepes 10 nett 
H flake yepes I mec. Bo Bcex ciyyaax BpIlaqasl ocaqoK McCXORHOrO y-nH- 
XNOpHka: (HaieHo %: Pt 41,87; 41,69; 41,43; ppraucneno %: Pt 41,33) 
C OOJIBINHMM BbIXOJ[OM (~ 70%), 3aMeTHO He yMeHbUIABLUMMCSA Nocae AIMTeDHOTO 
CTOAHMA HelTpasM30BaHHoro pacrBopa. Harpepanue HelitpamH30BaHHbIx pa- 
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CTBOPOB [Pt (AH), Cl,] saunrenbuo yckopser o6pasopanne BHYTPHKOMMVJI€KCHBIX 
come. Mexyy Tem B cnyuae [Pt(yH).Cl,] BuyrpuKomnuiexcnol cou He 
Noyyasocb WH Nocwe Harpepanusa. Tlocnexyicuee joOapnenue HCl u B stom 
Culydae MpHBOAMO K BBbINeeHHIO HCXOMHOrO y-AUXNOpUa (HaliqeHo %: 
Pt 41,21, Bpraucneno %: Pt 41,33). 

OrcyTcrBve TeHJeHUMH K 3aMbIKaHHIO ILHKOB y pakuKamos { HarsaqHo 
MpOABIAeTCH TPH CpaBHEHHH BeJHYHH MOJIeKYJAPHOM 9JeKTPONPOBOAHOCTH pL 
AONPO CTOABIUMX pacTBopoB [Pt (yH).Cl,] u [Pt (AH), Cl,]. B 1-10 M pacrso- 
pax [Pt(AH,)Cl,], o6pasopanHbix «- uv B-amMHOKHCHOTaMH, } 3HauNTesbHO 
pacTeT BO BPe€MeHH, YTO OOYCIOBJIEHO MOCTeNeHHbIM 3aMbIKAHHEM ILHKJIOB: 


[Pt (AH), Cle] 2 [PtAg] + 2HCI. 


B vacrnoctn, u3 1-107° M pacrgopa [Pt (MH), Cl,] na xonogy nocreneHHo 
BbillayaeT OCaOK BHYTPpHKOMMVeKcHOH cou [PtM,]. Ecau Opt 3amprkanne 
IWMKJIOB NpOXOAHJIO HeoOpaTHMo, TO OOpas0Baocb 6p 2 MMos. HCl na 1 mMow. 
[Pt (AH,)Cl,] u w pacrBopos, orHeceHHasd kK UCxO,HOH KOHUeHTpanuH u- 
XJIOPHAOB, JocTursa Obl pH 25° BesmuunHE!~ 830 om? cm®?. Maxkruyecku 
B 5-10 *—1-10°3 M pacrsopax quxsopujoB, O6pas0BaHHbIx a-anaHuHom (5), 
THposHHoM (°) uw MH, npocrossmmx 5—10 cyrox, w qoxoquT fo BemuunH, 
COOTBETCTBEHHO, 735; 785; 740 om‘ cm?, a B pacrBopax [Pt (SH), Cl,] — 70 
670 om +cm?, Mexyay tem B 2-10°4*M pacrsope y-quxsopuya axe nocae 
NHTeIbHOrO CTOAHHA p He TipeBpluaeT 400 om? cm?. YcraHoBHBieecd 3Ha- 
yeHHe » OOYCJIOBJIEHO MpeBpalleHHem 


[Pt (yH)2 Cl] + 2H20 — [Pt (YH): (H20)2]?* + 2Cl- 


M YaCTHYHBIM OTUIeneHHeM H* oT KOOpqHHMpOBaHHBIX MoseKya 1H. 
HarpepaHvemM -2uxXsOpHyqa Cc KOHWeHTpHpoBaHHbIM NH, mpl nouyaHaH 
HegleKTpomuT coctapa [Pt (NH,CH,CH,CH,CO,),.(NHs).], mpemcTaBsaicMine 
coOoH OueHb MIOXO pacTBopumMce B Boge EemecTBo GOenoro upeta. IIpu 
oOagsieHuu K HeMy HC] cuauana mpovncxoqHT pacTBopeHue, HO nocue pH- 
JMBaHHA H3ObITKA KOHUCHTPHPOBaHHOHK HCl u oxsamwenua BbiMayaeT OcaoK 
Oemoro upeTa. OcayoK orTcacbiBasica, pombipaca HCl (1:1), cnuprom, 
3(UpoM H BbIcywMBasca mpH 105—110°. Ananusp: noka3anmu, YTO ToWyyeHO 
coeyquHeHne coctapa [Pt (NH,CH,CH,CH,CO,H), (NHs)o] Cly. 
Hatizeno %: Pt 38,61; N 11,25; H+ 0,39 
[Pt (yH)> (NHa)o] Cle. Epruncneno %: Pt 38,55; N 11,07; H+ 0,368 


CoequHeHHe XOpCllO pacTBOpHMO B Bose, NOXO—B KOHICHTPpHpOBaHHOu 
HCl]. Ono konuuecTeeHHo THTpyeTcaA wenoubio. Ilocne oTTHTpOBbIBAHHA BHOBb 
oOpasyetca CeubIH ccayoK HeaneKTposnta [Pty.(NHs3)o] (Hageno %: Pt 44,81; 
BbINHCIeHO %: Pt 45,17). pu 25° » 1-10? M pacreopa [Pt (7~H)s (NHs)ol Cle 
HalifqeHo paBHolt 305 om? cm?. QueKkTponpoBoquocTbh OOycOBseHa Kak HOHaMH 
[Pt (yH).(NHs).]"? + 2Cl°, Tak wu vacrnunbim oTmensenvem H” or kocpaMHHpo- 
BaHHbIX MOveky yH. XapaxtepHo, uro p pactEopoB [Pt (7H) .(NHs)o[Cle 
OCTaeTCAH HeH3MeHHOM BO BPeMeHH HM He MajlaeT nocse KHNAYEHUA paCcTBOPOB. 
Mexay TeM p» pacTBOpOB aHaJOrHUHbIX COeHHeEHHH C «%-aMMHOMaCJIAHOH 
KHCJIOTOH MW C &-ajlaHHHoMm (5) MeyIeHHO YMeHbIuaeTCA BO BpeMeHH H pe3KO 
naylaer nocyie KHuAveHUA pacTBopoB, To HW Apyroe OOycuOBJeHO NpeppallleHHem 
[Pt (AH), (NHs)2] Cl, u [PtCl,(NH3)2] —— xmopuy Broporo ocHoBanna Perse. 
Tak nanpumep, 1-10°% M pacreop [Pt (MH), (NHg)] Cl,, nokasapmiuli npu 25° 
v = 570 om‘ cm?, Obl noyBepruyT 10-MHHyTHOMy KHMAYeHHIO; Mocsie OxsaxK- 
feHua fo 25° pacrsopa Halzeno p= 135 0m cm’. [logobnoe apsenne 
HaOmOfaNOch JIA aHaOrHyHOrO &-aslaHHHOBoro coesMHeHNA (>), OrcyrcrBHe 
maqenua p pacrsopop [Pt(;yH),(NHs3).]Cl, mocse kunaveHuA NoKasbiBaer, 
uTO MOvleKyJbl YH cpa3anbl c Pt”? mpouHee, YeM MOJIEKYJIbI_ %-aMHHOKHCJOT. 
K Tomy Ke BbIBO,y IpHBOAMT KHNAYeHHe {Pt (7H). (NHsg)2] Cl, c KOHUeHTpH- 
popanHoh HCl, Kak uspecruo (4, °), KumayeHHe C KOHUeHTPMpoBaHHon HCl 
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ON itst. chides 
coeuHeHHl Pt 
AH NH, 
K Xslopuyty Broporo ocHoBaHHa Peilise, NOMyyalolleMyCcs C XOPOLIHM BbIXOJOM. 
Nidgo: ME 
To Ke CaMoe NpoucxOsUT Hu UpH KunaAyeHuH c HCl coequnenna Pt Cr 


Cl,, rge AH = raukoKOuIb WIM &-alaHHH, IpHBOAMT 


MH NH; 
Bo pcex 9THX CJly4anX HepreHceHOBCKoe pacileneHHe Het Tak, YTO ATOMBI 
XJlOpa CTAHOBATCA BMECTO MOVIEKY JI 4-AMHHOKHCJIOT, cula6ee CBAZAHHBIX C Pt*?, dem 
Nis) “add 
mMoekysbt NH;. Mexyy TeM IIpH KHNAYeHHH Pt |° ¢ HCl 
1H NH; 
noslyuaerca CMeCb OOOHX TeOPpeTHYCCKH BOSMOXHHIX MPOAYKTOB pacilenJeHHA, 
T. @€. cMecb y-quxuopuga u [PtCl,(NHs).]. Ory cmecb MbI TuTpoBamM 0,1 M 
pacrsopom KOH; mpu 370m y-quxs0puy Wepexog_ud B pacTBop (OTKya MOTOM 
BHOBb BbIesaica joOaBmeHvem HCl), a [PtCl,(NHs3),] ocrapasca B ocayKe 
MH aHaIM3upoBasica (HaliqeHo %: Pt 64,79; BbruvcmeHO %: Pt 65,04). Moue- 
Ky aapHoe [Pt (yH), Cl] : [PtCl, (NH3).] B upoqykTax HepreHceHOBCKOroO pacilell- 
JIGHAA OKa3bIBaIOCcb BCerfa He MeHbIe eHHHUbI. SamMeTHM, 4TO TO HalllHM 
yaHubm (') np Kanayenuu c HCl ananoruunoro $-alaHHHOBOrO MpOH3BOAHOrO 
TOXKe Nosyyasacb cmecb [Pt (8H), Cl,] c [PtCl,(NHs)2], Ho c mpeoOmaqaHuem 
[PtCl, (NH3).]. SHaunTembHoe yBesJIMYeHHe MpOUHOCTH CBA3H MpH Nepexoye 
or MH x 7H, Tf. e. or «-aMHHOKHCJIOTEI K H3OMe€PpHOHW Y-aMHHOKHCJIOTe, ABHJIOCb 
JIA Hac HeOXKUaHHOCTbIO, SaMeTHM, U4TO MpOOJMKUTebHOe HarpeBaHue 
[Pt (yH).(NHs3)2] Cl, B cyummsmbHoM ulKady 110° He mpHBoA_UT K pa3JI0O%KeHHIO 
BeulectBa, Mexyy TeM aHavOrHuHble COeHHEHHA C &-aJlaHHHOM HM C &-aMHHO- 
MaCJIAHOM KHCJIOTOH 3aMeTHO 2%KeJITeIOT (IpeBpalladcb, NOBHAMMOMY, B CMeCb 
[PtCl,(NHs3).] # CcBOOO,HOH AMHHOKHCJOTHI) MIPH HeEMpOAOKUTebHOM Harpe- 
BaHHu mpH 110°, 
IIpegqcraBuiseT uHTepec JleTaIbHee CPpaBHHUTb MOBeeHHe aHaJIOrHYHbIX COeH- 
Henwlt Pt’? c a-, B-, y-, 6- MH e-amMHOKHcCJOTamH. C 3TOl WesbIO MbI HeaBHO 
CHHTe3HpoBaJIH CoequHeHHe Pt"? c ¢e-aMHHOKalMpOHOBOH KHCJIOTON. 


J{venponerposckuit XHMHKO-TeXHOJOrHUeCKHit HHCTHTYT Tlocrynu0- 
um. ©, 9. J3epxxuncKoro 19 III 1956 
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Aorkuano Arkagemun nayx CCCP 
1956. Tom 110, N 1 


XHMH fl 


HM. H. BOJIBHOB u A. H. WIATYHHHA 


O BO3MO)KHOCTH MOJIYYEHHA Ba(O 2), 


(ITpedcmaeaeno axademuxom H. H. Yepuaeevim 2 IV 19&6) 


Cpequ MHOrounCeHHbIX MpelcTaBuTeteH HeopranMuecKHX MepeKHCHBIX 
COCMMHEHHH OCOO0e MECTO 3aHHMAIOT COeAMHEHHA, XapaKTepH3yIoUlHecA HasH- 
YHeM MOJeKYJIApHOrO MoHa OF H HSBeCTHBIC MO HasBaHHeM HafMepeKuceHt nH 
cynepokcnjos (*, *). OTH CoeqMHeHHA OKpalleHbl B XKeNTHIi WIM KOPHUHeBBIII 
WBeT H NapaMarHuTubl. 

CnocoOHocTb K OOpa30BaHHIO HajlepeKuceli XapakTepHa JIA SeMeHTOB 
rlaBHOH NOArpyinus! wepBol rpynibl mepHoquyeckow cuctempr JI. MW. Menze- 
neepa. Hagnepexucu K, Rb, Cs nowyuaroTca coKMraHHeM 3THX MeTAaJJIOB B aT- 
Mocibepe KHCJIOpoja, Hayqnepekucb HaTpu NaO, — Bsaumogeltictsuem Na,O, 
C KHCJIOpOJOM MIpH TemlepaType He HuxKe 200° H NOX AaBeHHeM He MeHee 
105 atm. (°). 

JJo cuxX lop 9THM CrOCOGoOM He yaBaslOcb NOMYYHTb COOTBETCTBYIONINe Ccoe- 
JHHEHHA [JIA WleIOUHOSeMEJIbHBIX MeTasi0B. IlombITKH, NPeANPHHATHIe B 3YTOM 
HampapseHHu CetOom uv Knelu6eprom (*), He yBeH¥amHCb ycrexom. 

lonyctus, 4To cTpoenve Ba(Oz)2 MoOOHO CTPOeHHIO M3BeCTHbIX Haynepe- 
KHCeH WesIOUHbIX MeTAaJIJIOB, Ha OCHOBaHHH NpvOJIMKeHHOM OWeHKH 3HadeHHA 


lg Kpo, AA peakunu 
BaOzg (TB.) + Oz (ra3) @ Ba(Oz)s (TB.) (1) 


ABTOPbl HACTOAULeH CTATbH IIPHIWIM K SaKJIOYRHHIO 0 BO3MOXKHOCTH e€€ Mpo- 
reKaHHA pH CBepXBbICOKHX JaBJIEHHAX KHCMOPOa HM MOBbILIeHHOH Temmepa- 
"ype. 

Tlaa ouenxu AH%, peakuun (I) HeOOXOAUMO ObITO OLEHHTb JIMIUb TEMJIOBO! 
xbdekT oOpasopanua Ba(O,), 3 9JIeMeHTOB, Tak Kak TeMmMoBon adPeKT 
o6pasoBaHuan BaO, u3 auemeHTOB u3BecTeH M paBeH—I151,9 xKkam (°). 
\ Hos Ba (Oz). H3 3JIEMCHTOB ObIIO Ham OWeHeHO B—166,1 KkKaa pH nomonn 
repMOXHMHYecKOro WHK Ja Padepa — Bopua: — AH os Ba (Oz)2= — AH oo Ba**+- 
+ 2Fo,-+ U Ba(O,)2, mpHHAB AHo.Ba** = 395,7 xKkan (8), Eo, = 23 kkam 
cpemHee 3HaueHne, MoJlyyeHHoe pu MomouIH Toro xe WAKA It KO, u NaO.), 
U Ba(O,). = 515,8 kkam (oueHKka m0 cbopmysie A, ®. Kanycruuckoro). 

V3 npupemenupix yannprx AMY. Ba(Oz). u AH ,BaO, qua peaxunn (I) 
39g = 151,9—166,1 = — 14,2 kkaun. 

Jina ouenku AS%, peakuuu (I) HeOOxOUMO OpIIO OLEHHTS Sys Ba (Oz)s 
| S°,,BaO,. Bemmunna Soo Ba (O,), = 28,7 9. e. oueHeHa Hamy rpacuueckH 
3 WaHHBEIX So. NaO, = 27,7 9. e€. UH Syog KO, = 27,9 9. e. (7) m0 opmyuie 
‘= AlgM+B (8); S°BaO,—us gannpx (,°%) no dopmysam AS%os = 


_— 191.94 140 _ 30.95, €,, S8oBa0,= — 39,0+ 16 (*) +49(°)=25,1 9.6. 
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V3 pwpeyeHHbIX J[aHHbIX WIA peakiny (I) ASoos = 28,7—25,1—49 = 
= — 45,4 9. e. Iloycrapus B dopmy.ry 
AH? ASe 


298 298 
Ig Keo, = — F575 TT 4575 


Hali@HHble 3HAUCHHA, ABTOPLI NOMyYNIM UpHOJHxKeHHbIe 3HayeHHA PaBHOBeC- 
HOFO JlaBJIeHHA KUCOposa Aa peakunu (1) (cm. TaOm. 1). 


Ta6auna f 


PapnopecHoe aBJIeHHe KHCOpOa [WIA peakHH 
BaOg (TB.) + O(ra3) @ Ba(Oe)2 (TB.) 


T-pa B °C 29 100 200 210 220 230 250 302 
Po, aT™. 32 75.) 2300 31502 42307 7278 ->9760. 33600 


Ha ocHoBaHun 3THX JJaHHbIX Ha ycTaHoBKe, paspaOotanHon JI. C. Luksmucom 
(1°), mosBousiomeH JOCTHTHYTb JaBseHHa B SOOO aTM. cxKaTOrO KHCOpoa U 
Temnepatypp! Ao 500°, Obi MpoBexeH PAA ONbITOB, KOTOPHIM NoKa3sa HaMMyHe 
B BaOg, Mo_BepruyToM JaBseHHio KMcOposa B 3300 aTM. npH 210° B TeyeHHe 
19 uac., mpumecu Ba(O,)., moxoquBuel yo 10,4 Bec. %. Hanuune mpumecu 
YCTaHOBJICHO aHaJIH30M Ha NepeKHCHbIM HW HaMepeKHCHbIN KMCOpOA, MpoBeyeH- 
HbIM 10 Tpay6e (#1) mpa nomoulH mpHOopa, mpesmormenHoro CetiOom u KvenH- 
6eprom (17). TlomwyueHHpi mpenapaT Opwi HeEOAHOpoyHDIM. Bepxuui co Opis 
OKpallueH, HWKHHH — Semi. OuepuyqHo, B YC/IOBHAX MpoOBeseHHA OMbITOB 
peakUHA MpoTeKasla B OCHOBHOM Ha pa3jee TBepoH WH rasoBoH (as. 

OnbiTbl NpoBosMJIMCb B CompyxectTBe c TocyapCTBeHHbIM HHCTHTYTOM. a30T- 
HOH MpoMbuuJenHocta MXIT CCCP nog pyKosoyctsom mpod. HW. P. Kpuues- 
CKOrO H JOKTOpa XuMuYecKHX HaykK J]. C. Luksuc, KOTOpbIM aBTOpb! BbIpaKaloT 
ryOokyio OylarofapHoctb. 


VucrutyT o6ujei u HeOpraHHyeckOH XHMHH Tlocrynusao 
um. H. C. Kypuakoza 29 III 1956 
AxkaylemuH HuayK CCCP , 
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88 


Joxaagn Akagemuu nayr CCCP 
1956. Tom 110, Ne 4 


XHMHA 


A. A. KOPOTKOB, K. Bb. MMMOTPOBCKMH u J. Tl. CPEPHHPEP 


BJIMAHHE MHKPOCTPYKTYPbI NOJIMH3O0MNPEHA HA Ero 
CBOMCTBA 


(ITpedcmaeaeno axademuxom B. A. Kapeunoim 24 IIT 1956) 


B OTHYHE OT paquKaJIbHO-llenHOH NOMMMepH3alHH H30MpeHa, MpH KaTauu- 
THYCCKO-HENHOH TOJIMM€pH3allMH BapbHPOBaHHeM COCTaBa KaTa/IM3aTOPOB uM 
YCIOBHH peaKUHH MOMKHO NOJydaTb NOMMepbl pa3sHYHOH MMKPOCTPyKTypBI: 
coqep2kanue | ,4-3BeHbeB M30TIpeHa yaeTCA H3MCHATS pu 3TOM OT 0 Wo 94—95%, 
a, Kak cyleqcTBHe, cymmy 1,2- uw 3,4-3BeHbeB — oT 5—6 NpaKkTuyecKH JO 
100%. 

TlommusonpeH, NOuJIyYeHHbIM KaTaiuTHuecKOH TowuMepu3ainei, o6brdHo 
COJepxKUT JIMWb HeOOJbUICe KOMHYeCTBO |,2-3BeHbeB, a COOTHOUICHHE MEX] 
IWHC- H Tpauc-1,4-3BeHbAMH MOMKET H3MCHATLCA B WIMPOKUX Mpesenax. Kak Bug- 
HO H3 MpHBeqeHHOro HWXKe MaTepHasa, MocseqHee OGCTOATEbCTBO HE OKAa3bI- 
BaeT CyIeCTBeCHHOrO BJIHMAHHA Ha XapaKTep HHTepecyiolwlNX HaC 3aKOHOMep- 
HOCTeH, XOTA H NPHBOAHT K HEKOTOPOMY pa3s0pocy IKCMePpHMeHTAaJIbHbIX TOUEK. 
JA cyKeHHA O BJIMAHHH CTeMeHH YMOPpAAOYCHHOCTH MHKPOCTPyKTypbl Ha 
CBOHCTBa NOJIMMepOB MbI COWJIH BOSMOXKHBIM OF PaHHYHTbCA OMHUM MOKa3saTeeM— 
coyep»kaHHem cyMMbI 1,2- Hu 3,4-3BeHbeB. OTO 3HaYHTebHO OOeruusO HaLly 
sayauy. Metoyq uuHdpakpacHoH cnekTpockonuu B OOmacTH yactoT C—C-Koue- 
OaHui (~ 1000 cm’), npHMeHsembI AA pa3syenbHOro onpeseneHua WHc-1,4-, 
Tpauc-1,4-, 1,2- u 3,4-3BeHbeB H30NpeHa B NouMepe (1%), Mano mpHemsemBli 
JIA MACCOBbIX HCUbITAHHH, Mbl CMOrIH 3aMCHHTb Oosee JOCTYNHbIM Hu Oosee Opl- 
CTpbIM MeTOJOM HHdpakpacHolh cneKTpockonuu B OONacTH TepBoro obepToHa 
C—H-xone6anni (~ 6000 cm), no3sBonAIOWIHM oMpeseATb cCcofepxKanHe 
cymmpl 1,2- 4 3,4-3BeHbeB C TOUHOCTHIO Jo 1—2% (*). 

Beero (HaunHan c 1950 r.), Hamu ObII0 OOceqoBaHO cBBIUe 250 oOpasnoB 
nowmMu3ompena. EctecTBeHHo, Halle rlaBHOe BHHMMaHve OplvlIo OOpaleHo Ha 
CHHTe3 OOpa3llOB C MHHHMMaJIbHbIM Cojep>KaHHeMm 1,2- nH 3,4-3BeHbeB MOHOMepa 
Kak OOpa3iloB, HMeIOWHX HavOOJIbIWMH NpakTHYeCKHH HHTepec, NOCKOJbKy OHH 
0 CBOMCTBaM MpHOmMKaloTCA K HaTypaJIbHOMy Kay4yky. 

Kak 4 ciegqoBaslo OK aTb, BbICOKOM MpOYHOCTbIO B HeHaNOJIHCHHbIX pe- 
3HHOBbIX CMecax (Ha 100 4uacreli momumepa 5 YacTeli OKHCH MarHHA, 2,0 YacTH 
cTeapHHoOBon KuCOTH, 1,5 yacTH AudenusryanHyMna HM 3 uacTH Cepbl; BpeMA 
ByKaHH3aluu mpu 142° 40—80 Muu.) oOajasM HMeHHO MOJIMMepbl C MHHMMaJIb- 
HbIM cojepkaHHem 1,2- wu 3,4-3BeHbeB, T. €. NOMMMepb!l HaHOo/ee NpaBMJIbHOrO 
CTPOeHHA, JIA KOTOPbIX BOSMOXKHO CAMOYCHJICHHE Pe3HHbI B PesyJIbTAaTe KPHCTal- 
JM3aUHH WIM BbICOKOH OpMeHTalMH MOMMMepHbIxX Weneli mpH pacTax*enHH (°), 
IIpu cogepxxanuu 1,2- u 3,4-3BeHbeB, paBHoM 5—7%, pesHHbl TO MpO4HOCTH 
61U3KH K BYJKaHu3aTaM HaTypasbHoro. KayyyKa (fA ManHoro pelenta 
emecu 220—240xI'/em?, ama Apyrux peuenTos mpounocts gocruraer 300 KI'/cm? 
H BbIILUe). 

Tlonumeppl, cogep»xauine of 15 yo 65% 1,2-u 3,4-3BeHbeB, He OTMMUAIOTCA NO 
CBOHM IIPpO4HOCTHDIM XapaKTepHCTHKAM OT OOBIYHDIX CHHTeETHUCCKHX KayYyKOB 
HeperysApHou MuKpoctTpykKtTypp! (20—50 KI’/cm?). I]pu fanbuetiniem NoBbIllieHuu 
cojlepkanua |,2- u 3,4-3BeHbeB B HosIMMepe y pe3HH BHOBb HaOsOaeTCA CaMO- 
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YCHJ@HHe IPH pacTaxKeHHH KaK pe3yJIbTaT OovIbIuero yNOpAMOYeHHA MHUKPo- 
CTPYKTYpbI 3a CueT NpeoOalaHus B MoOMMepe 3,4-3BeHbeB H3orpeHna (CM. PHC. 1). 
Oyuako TakoH nomuMep OONaqaeT MaJIUH 9saCTHYHOCTHIO: 9/IaCTHYHOCTb MO 


Al/cm? 


250 
220 
200 
176 
150 
125 
100 
75 
my 
2b 


10 20 «0 40 30 b0 70 60 «0 M 
12-u 34 - sbeHbA td 


Puc. 1 


OTCKOKY IPH KOMHAaTHOH TemnepaType HaxoquTca Ha ypoBHe 5% (cM. puc. 3), 
a OTHOCHTEbHOe YVJIMHEHHe peskKo CHH>KaeTCA (CM. puc. 2). PesHHbI u3 MosMH- 
MeEpOB C MAJIbIM COep?KaHHeM ] ,2- u 3,4-3BeHbeB HM@IOT 3€MeCTHO Oovlee BbICOKOe 
OTHOCHTCJIbHOe Y]JIMHeEHHE B MOMECHT pa3spbiBa, YM Pe3HHbI H3 HaTypasbHOoro 


12-u 34 - 3beHbA 


Puc. 2 


Kayuyka (cM. puc. 2). Sto oO6bACHAeTCA TeM, TO JVI TAKUX MOJMMePOB C MeHee 
peryApHoH CTpyKTypoH No cpaBHeHuIo C HaTypaJIbHbIM Kay4yKOM ABJIeHHe 
OpHeHTaluu Weneli HaCTyMaeT pH Ooee BbICOKUX paCTA*KeHHAX. 

Temmepatypa CTeK0BaHHA NOMMepoB M30MpeHa NOYTH JWHHeHHO BOspacTa- 
€T C MOBBIIMeHHEM CojepKaHHA B HUX 1,2- nu 3,4-3BeHbeB (cm. puc. 4). IIpu co- 
qep?kaHuu WX, O43KoM K 100%, NouMMep Kak B HeBysIKaHH3O0BaHHOM, TaK HB 
BYJIKAHH30BaHHOM COCTOAHHH CHJIbHO 3aKPHCTaIM30BaH M He OOsaaeT 9uac- 
THUHOCTHIO. ; 

Ip nowuMepusalnn H3orpena B MaCCe HIM SMYJIbCHAX MO PauKaJIbHO-len- 
HOMY M€XaHH3My MOXKHO NOJYYATb NOMMMepbl, COMep Kalle MPHMepHO PaBHBIe 
KommuectBa 1,2- nu 3,4-3BeHbeB, CyMMa KOTOpbIxX cocTaBiaer 5—7%, UH 
90—95% 1,4-3BeHbeB, rlaBHBIM O6pa3om B TpaHc-nomoxKeHHH (3,°). Takue noun- 
MepbI 110 CBOHM CBOHCTBaM JOJDKHbI IpHOmMKaTbCA K TyTTanepye u OOsaaTb 
B HeHaMOJIHCHHbIX PC3HHOBbIX CMe€CAX OTHOCHTE/IbHO BbICOKHMH MpOUHOCTHBIMH 
XapakTepuctukamu. Mexjly TeM OHH BeyT CeOA KaK CHHTeTHUeCKHe KayuyKH 
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HeMpaBHJIbHOH CTpyKTypbl. OObSCHHTb 9TO ABCHHE MOXKHO CJeLYIOULHM 06- 
pasom. 

_ IIpw momumepusaywn no payukanbHo-lenHoMy MexaHH3my <(buKcarns 
SBEHbEB H30MpeHa B MOJMMepe MpOMCXOAMT pH MpHCoe_MHeHHH MOVIeKyJI Mo- 
HoMepa K CBOOOAHOMy paquKasly Ha KONE pactyueli nowMepHoli wenn. Cre- 
HoBaTesbuo, Hammune 1,2- u 3,4-3BeHbeB B MOJIMMepe ABNAeTCA pe3ysbTAaTOM 
TIPHCOCMHEHHA MOJICKYJI MOHOMepa K JBYM BHJaM payuKaJioB: 

CH=CH, 
ey ea 
Fle hPa Speco Fi + CsHg —— ~~ CH, —C— CsHg * (buxcauaa 1, 2-3penpes) 


CH, CH; 


Cc CaS ae’ 
— SESE ray eas * + C,Hy —>—— phe am * (bukcauns 3, 4-3Benbes) 


CH; CHa C— Gh) 


Tak kak Cojepxanue 1,2- u 3,4-3BeHbeB B MOMMepax MIpHMepHO OMHAKOBO 
3,°), To, ClleqoBaTeIbHO, 06a BHJa KOHUEBHIX Ppyl B pacTyulHx NOAMMepHBIX 


Yo 
70 
60 
J 
40 
/ 
20 
10 


oR} o ae P22 


10 20 3 40 UW 60 1 80 0% 
42-u 34-30eHb—A 


W 20 WW 40 50 60 1 86 90 100% 
L2-U 34 - 3benbA 


Puc. 3 Puen 


WenAX IpHCyTCIBYIOT B PaBHOM KOJIMYeCTBe, HHbIMH CJIOBAMH, IPH MoJIMMepH3a- 
UHH PaBHOBePpOATHO MOCJIeQOBaTebHOe MpHcoeqMHeHHe MOJIeEKyJ H30TIpena 
NlepBbIM WIM YerBepTbIM aTOMOM. I]o9TOMy MbI BIpaBe CeaTb 3aKJIOUeHHE, 
uTo 1,4-3BeHbA M30NpeHa B MOJMMepax, MOJIYYeHHbIX NO paMKaJIbHO-LenHOMy 
Me€XaHH3My, COeHHeHbI KaK B oOo*wKenHuH 1,4, Tak u 4,1 Cc paBHoH BeposT- 
HOCTbIO, COrlaCHO CTaTHCTHYeCKOMy pacripeyenenuio. TakuM oOpa3som, B I0- 
OOHBIX MOMMMepaX MOABJACTCA HeOXHOPOMHOCTh TO TpH3Haky COeAMHeHHA 
MOHOMEPHBIX 3BeHbeB <POJIOBa K XBOCTY» MH «roJIOBa K TOsIOBe», YTO MH IPpHBOAUT 
K HeMpaBHJIbHOH MHKPOCTpykType. 

IIpH KaTaHTHYeCKO-LeEMHOH MOJIMMepH3allHH AKTHBHbIM LCHTPpOM ABJIACT- 
CA WuNob Cmow*KHOTO cTpoenua. IIpH nonmumMepusauNH u30npeHa HeOouIbIIOe 
CMeLIeHHe 3apAOB B MOHOMEPHbIX MOJIeKyJax 3a CueT MHAYKTMBHOrO BJIMAHHA 
METHJIbHOM PpyNMbl OKA3bIBAeTCA JOCTATOYHIM J\JIH OPHeEHTHPOBaHHOTO IIpHco- 
€JIMHEHUA MOJIEKYJI H30NpeHa, PaBHbIM OOpa3soM, MocpeCTBOM yeTBepTorO Yyr- 
JIepoqHoro aToma: 


=~ 06 @® 
ct te ain eT Fo - Me 


I 
CH,—C=CH, CH, (pukcauua 3, 4-3BeHbes) 
IN 72 8 @ ® a ; ; 
—CH,—CH=C£CH, - Me + CH,SCHS.CLEH, 
| ee IX oS @ 
CH; CH, — Siac CH CHS Eh, - Me 
| 
CH, CH, (dukcauna 4, l-3penpes) 
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TlosToMy B NOwIMMepax, MOJyYeHHBIX KAaTaJIHTHYCCKO-LeMHOK NOJIMMepH3a~ 
Wneli H30Npena, HEOAHOPOAHOCTS MO NpHsHaKy «FroslOBa K XBOCTy» HM «roJloBa K 
TOJOBe» He HMECT CYMECTBEHHOFO 3HAYeHHA, HW OHM TIpH Maso cojep2xKanuy | ,2- H 
3,4-3BeHbeB TIpHOMxKAaIOTCA MO CBOHM CBOHCTBaM K HaTypaJIbHOMy Kay4yky. 


Bcecow3Hbli Hay4HO-HCCeqOBaTebCKHH HHCTHTYT Ilocrynuso 
CHHTeTHYecKOrO KayyyKa HM. C. B. JleOenesna 20 III 1956 
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Wokaxagqn Akayemun nayr CCCP 
1956. Tom 110, N 4 


XHMHA 


“nen-Koppecnonzent AH CCCP A. Jl. METPOB, B. © MHPOHOB u B. I. PIYXOBLLEB 


JETHAPOXJIOPHPOBAHHE 
AUXJOPH3O0NPONHATPHXJIOPCHJIAHOB H METHJIAMPOBAHHE 
XJIOPH30NPONEHWJITPHXJIOPCHJIAHOB 


B mpeqpiqymux padotax (',”) Mbl oTMeuaM, UTO B OTMMUHe OT 8-xnOpsTUI- 
TpuXJIOpCHaHa, NperTepnesaroulero Mp MeTHHPOBaHHH Tak Ha3bIBaeMpIli 
8-pacnay (°), 

ClsSiCH,CH,Cl + 4CHsMgX > (CH,)4Si + CH, = CH, 


§-XJIOpBHHWJITpHXJIOpcHlaH MeTHIHpyetca 6e3 8-pacnaga. Brio Takxe Hali- 
neno, uTo 1,2-6uc(TpuMetTHICcHsIM)sTHIeH (CH,)3SiCH = CHSi (CH), XapakTe- 
pusyetca HeoOplyalHO BbICOKOH 9K3asIbTalMeH MOJeKyJApHOH peppakuwun 
MRp 4 o4eHb WHPOKOM HW HHTCHCHBHOH JMHHeH XapaKTepHCTHYeCKOM YaCTOTHI 
QBOMHOM CBA3H B CNe€KTpaX KOMOHHAHOHHOrO pacceAHHA cBeTa. YkKa3aHHbIe 
ABJICHHA Ob OObACHEHbI g—o-ConmpAxKeHHeM cBA3H Si—C co cBa3qmu C—C] 
yuan Si—C, pa3qeeHHbIMH KpaTHOH cBa3bI0. B cBeTe CKa3aHHOrO MbI HaMeTHJIM 

TIYTH CHHTe3a OJH3KHX TOMOJIOFOB BBIIMeYNOMAHYTbHIX COeAMHeHHH. 
M30nponustpuxsopcuian (I) panee (4) xmopupoBasicA JIHUIb XJIOPHCTbIM 
CybpypHJIoM, mpHyemM a- Hw B-xNOpH30mponusTpuxsopcunanp (II) u (III) 
OblJIM MOJyueHbI B COOTHOWMeHHH 1:3 uC BbIxoqomM B 33%. IIpu cbotoxumuye- 
CKOM XslopuHpoBaHuH u-C,H,SiCl;, mpoBeyeHHOM HAMM XJIOPOM B yCJIOBHAX, 
panee omucaHHpix (°), NomyyeHo cooTHomeHHe a- Mu B-H30Mepos (II) xu (III) 
1: 1,7 u Bpixogq ux coctaBiaa 92%. JlanbHelimee xmopHpoBaHHve a-xOpH30- 
nponustTpuxsopcuana (11) xnopuctem cyabpypHsioM MpHBeO K eHHCTBeHHO 
BOSMOKHOMY JuXOpHAy: af-qHxsMopHsonponutpuxsopcumany (V) c T. mM. 
oT 23 yo 27° (cm. cxemy 1). B cnyyae xmopupoBaHHaA B TeX Ke YCNOBHAX 
8-xnopu3onponuatpuxsopcusnana (III) Moxkuo Oplio paccuHTpIBaTb Ha OOpaso- 
Banue Tpex JuxsopHyjos (V), (VI) u (VII). Oquaxo (V) syecb, noBHAMMoMy, He 
OOpas3oBaJicA, TaK KaK MbI BbIJeH/IM TOJIbKO [Ba BellleCTBa, H 00a OHM 3aCTbI- 
Bayly HWKe —50°. Bnpoyem, He HCKsIOYeHa BO3MOXKHOCTH IpucyTcTBuA (V) B 
(VI) B Buge HeOombUIOH Npumecn. JLeruq{poxsopHpoBaHHe XHHOJIMHOM TpeX JH- 
xmopugos (V), (VI) u (VII) npuseno K o6pa3oBaHuio AByxX TeopeTuye- 
CKH BO3MOXKHBIX (—POpM XJOpH30nponenuTpHxsopcunanos (VIII) u (1X). Crpo- 
eHne coequHenult (V), (VI), (VII), (VIII) uw (1X) goxasprpaetca Kak MeTO,OM 
WX MOJYYeHHA, TaK HW MOCeYOULMMH MpeBpauenusmu (cm. cxemy 1). Merusu- 
poBanue 2-Tpuxsopcuiua-1-xnopnponena-1 (VIII) u 2-Tpuxnopcnmua-3-xs10p- 
mponena-1 (IX) npouto 6e3s KaKoro-1HO0 B-pacnaya. OcobeHHo MHTepecHble 
pesysbTaTH! Obl MosyUeHbI B MoceqHeM Ciyyae, re Nonspupie cBAsH Si—C u 
C—Cl pa3yeneHbl He KpaTHOH, a OpfMHapHOw cBA3bIO, T. €. TaK KE KaK H B 
ClsSiCH.CH.Cl, oguaxo 8-pacnaya 3ecb He NpOH3OLI0, MOBAAUMOMY BCMeACTBHE 
HanuuMA B MOMeKye KpaTHOH cBA3H HM o —T CONpsA»KeHHA ee CO CBA3bIO C—Cl. 
Dro OGCTOATEIbCTBO O6YCJIOBJIMBaeT, KpoMe TOO, elle H OCOOeHHO BbICOKYIO aK~ 
THBHOCTb B B-MOJIOMKeHHH XNOpa, KOTOpbIi Jerko 3aMeCTHJICA Ha METHJIbHbIH 
paqukan. Kongencauuelt a-metun-8-x0ppunuaitpumetusicuaana (XI) ¢ TpuMe- 
THJIXJIOPCHIAaHOM, MOA WeHCTBHeM HAaTpHA, Obl Noy 4eH 1 ,2-6uc(TpumeTu CHIH) 
MetusTuien (XII). Stor OmmxKahwuh fromojor panee CHHTesHpoBaHHOro 
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1, 2-6uc(Tpumetnacuima)atTusnena (1,2) TaKxe o6aqaeT 3HAUMTeIBHOW 9K3a/1bTA- 
uel MOJIeKYIApHOH pedpakunH. 


JCHs 
C1,SiCH (1) 
ci] SCH, 
(iv) (Il) /cHiCl 
(i) 2 
pos xaHoauH, AICI gene _xuHOanR Gi a 
ev GAC Seopeeennarn CHsiCK 2SiCh 
‘cH CH, 
3 
S0,Cl, SO, Cl, 
CH,C1 (vIDY /CH,CI 
ea Cl, sic 
ClzSiC=G) (V1) CHCl, . 
CH Z ‘CH,CI 
2 C1,SiCH 
XHHOAHE CH, XHBOAUH 
vo 
+ 
(vi! CHC) ax) TCH, 
C1,SiC C1aSiC 
> CH; (x) CH,C} 
(CH,),SiC =CHSi(CH,), 
CH,MgC1 neal CHyMgCl 
eee CH, 
gy 
(XD } CHC) (x CH, 
(CH3),SiC~ (CHy3SiC 
SCH, \CH,CH, 


Murepecupie pe3yuibTaTbl WoKasaio JerHApoxsopHpoBanne coeqMHeHHlt 
(II) wu (III) xnopuctem antomunuem. 8-Xnopuy (II) qaxe npn npoBeqenuu 
mpollecca B BakyyMe OOpa3syeT JIHIllb TH>KEeOe MaCIO (TOBHAMMOMY, UpOLyKT 
NOJMMepu3alHH H3ONpONeHHITpuxsopcHana). a-Xaopuy (11) mnpw neperonKe 
C KaTaMTHYecKuM KosMuecTBOM AICls, c BbIxoqjom 44,5%, mpeBpaTHJica B 
(IV), a a-XJOpsTHITpUXOpCHaH B aHAaJOPHYHbIX YCNOBMAX OOpa30BaJ 
BHHHJITPUXJIOPCHJaH C BbIXOJ[OM BCero sIHIb 15%. JLanee oka3asocb, ATO &-XJIO- 
puy (11) qerugqpoxaopupyerca c Bprxoqom 21,5% jaxe XHHOMMHOM, B TO Bpe- 
Mil KaK &-XJIOPSTHJITPUXJOpCHIaH NO WeHCTBHeM XHHOMMHAa OOpasyeT BUHMU- 
TPUXJIOPCHJIaH C BbIXOAOM BCero JMWb B 10%. Bee sTo cBuyeTebCTByeT 0 OONb~ 
IW€H CKJIOHHOCTH K OTI€MIeCHHIO XIOpa, CToAULero y TpeTHuHoro a-yrmepora, 
yeM y BTOpMyHoro a-yruiepoga. IIpucoequnus xnop kK (IV), MpI Nomyanm Yu- 
xuopuy (V), TorxKecTBeHHbIH 10 CBOHCTBAM J\MXJIOPpHAY, NOJyIeHHOMYy XJIOpHpo- 
BaHHeM CoequHeHua (II). Oqnako Temmepatypbl 3amMep3aHuA AuxXNopuyoB (V), 
MOJYYeHHbIe STHMH pPa3sJIMUHbIMH TYTAMH, pacxoATcA Ha ~ 10°, BeposxTHO 


H3-3a He€3HAUHTeCJIBHbIX mpuMecei. Creqyet TaKKE OTMCTHTb, UTO BeUICCTBA,. 


NOJYYeHHbIe IPH JeruApoxjopHpowannu (V) u(V1), HecKoMbKO pa3mMUAaIOTCA To: 
"D HO UMEIOT MOJIHOCTbIO H]CHTHUYHbIC CIHEKTPbI KOMOMHALMOHHOPO paccesHHA CBe- 

a (onpeyeneno IO. II. Eropospm). B ta61. 1 mpuBeyenbr cbusu4eckue CBOii- 
CTBa H aHaJIM3bl CHHTC3HPOBAHHbIX COeMHECHHM (COeMMHEHUA, OTMEUCHHBIe 3Be3- 
OUKaMH, TNOJIyYeHbI BepBbIe). 


-OKCMIeCPHMCHTANBHAA BL leh Je) 


Usonponuatpuxaopcuaan ClsSiCH(CHs), (1). K 1550 r 
SiCla B 0,5 a supa, MomeuleHHBIX B 4-uTpoBylo KOWIOY, IPH OxNaxKeHuH Hi 
SHEprH4uHOM pa3sMelIMBaHHH oOaBnen u-C,;H,MgBr, mpuroTopjenupili 13 
146 r Mg u 780 r Opomuctoro u30mponua B 1,5 2 abupa. Ha cneqyrommii 
qeub, mocue 1,5-yacoporo KHNAYeHHA COeprxKUMOe KONObI OTPHAbTpOBAaHO OT 
MarHHeBbIX Cole, MPOMbITHIX [Ba pasa cBexKuM apupom. IleperonKa Ha KOJIOH- 
Ke Jaa 536 r Bemectsa (I); T. kun. 119—120°; a-X nopuH30nponuarTpn- 
xXfopcunauH  ClsSiCCl(CHs), (II). B-X NOPHSONPONH ATP H- 
xopceusaan ClsSiCHCHs(CH.Cl) (III). B kon6y mpu6opa (°) momenjeno 
1051 r Bemecrsa (I). XaopupoBanve MpoBoy_usocb WoO TeMMepatypbl B Kose: 
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148°, Ha TO noTpe- 
OoBas0cb 63 yaca. Pa3- 
rOHKa OJy 4eHHbIX 
1170 r npoxyKta jana 
230 Tr uCxofHOrO Be- 
uectTBa (I), 340 r (II), 
T. kum. 151°, uw 560r 
(III), vr. kum. 164°. Ky- 
OOBbIX OCTATKOB 33 Pr. 

Usonponenua- 
TpHXJOpcuaA ad 

3 


c1,8iC=CH, (IV) 
A. Cmecb u3 741 (II) 
vu 641 xMHOUIMHa Mepe- 
rHaHa 3 KowObl Cc 
O6bINHOH — CKOPOCTbIO 
Oo Temnepatypp 220°. 
[leperonKolt ,ecTua- 
Ta Ha KOJIOHKe Touy- 
yeHo 13 r (IV), T. Kun. 
115—116° wu ucxoquo- 
ro BemectBa (II) 21 r. 
5. 73 T° (Hl) ates 
perHaHbl H3 KOObI C 
OObMHOH CKOpOCTbIO B 
mpucytcetBuu |r AlCls. 
[leperoukon ,ecTussa- 
Ta Ha KOJIOHKe NoJy- 
yeHo 27 r (IV), T. Kun. 
116° uw ucxoguoro Be- 
mectBa (II) 6 r. 
a8-],}uxX TOp 430- 
1pOmuvATpHXNOp- 
Ccuamau  ClsSiCCl- 
-(CH3)CH.Cl (V). 
A. Cmecb 43 230F a-xs10- 
puga (II), 155 r SO2Cl, 
u 0,5 r wepekucu OeH- 
30Hla HarpeBaslacb B 
Teyenve 10 yac., oO 
mpekpallleHua ra3000- 
pasopanna. B Teaenne 
peakUHu Ba pasa Jo- 
OaBMAOCb eure 10 0,5r 
mepekucH  OeH30HVIA. 
[leperonkolt Ha KOJIOH- 
Ke BpljeneHo 10 Mu 
SO) Cl. LOCmin uexon 
Horo a-xuopuya (II) x 
92 r yuxsopuga (V), 
TKI ail Sorbie ne 
WyAS45; tah eer: 23 
no 27. Bruuekunaett 
2KHAKOCTH —_BbIJIeICHO 
31 r u KYOOBBIX OCTAaT- 
KoBe 10" © 
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B. Uepes 59 r Bemectsa (IV) nponycKkanca xop B Teyenne 20 uac. Ilepno- 
WMueCKH HacTyMaeT pe3Koe pa3orpeBanne. IleperonKa Mocme AOCTHKeCHHA TeO- 
perwyeckoro mpupocra seca gaa 76 r quxsopuya (V), T. KHIM. 191° (752), 
n© 1,4840. Oguaxo ero T. ma. oT —7 Jo +18°, uTo oOyCIOBJICHO, BEpOATHO, 
He€3HaUHTeJIbHBIMH MIPpHMeCsMH. 

1l-Luxaop-2(tpuxnopcuananponan  ClsSiCH(CHs)CHCl, 
(VI). 1,2--uxnop-2(Tpuxaopcuauanponan ClsSiCH (CH,Cl)2 
(VII). Cmecb u3 303 r 6-xnopuga (III), 230 r SO.Cl, u 0,5 r mepekucu 6ex30- 
wula Harpepaacb 8 yac. Kora ra3006pa3oBpaHHe ocaGeBalo, oOaBAOCh 
ee JjBa pa3a m0 0,5 r nepekucn Oen3onvia. I]pH meperonke Ha KOJIOHKe MOJy- 
yeHo 67,6 r ucxoguoro Bemectsa (IIT), 116 r quxnopuga (VI), T. kun. 192,5° n 
117 7 quxnopuga (VII), T. kun. 205°. B ky6oBbix octaTKax 20 r cMoupr. Oxuaxye- 
Hue Wuxsopuga (VI) yo —5O° KpuctTamM3alHH He BbISbIBAaeT. 

a-Metus-B-x JOPBHHHATpPHXTOpCHaAaH ClsSiC = CHCl (VIII). 


| 
CHs 


A. U3 kon6pl MequieHHo Teperonsercs CMecb 43 80r AuxXopHya (V) xn OOr xHHOH- 
Ha. JlecTusmaT 3aTeM OTPHIbTPOBbIBAeTCA OT XJIONbeB COJIH H TeperonsercaA Ha 
KomoukKe. Ilonyaeno 18 ma SiCla u 24r coequnenua (VIII), Tr. kan. 154—154,5°. 
B. Tloqgo6upm 2Ke o6pa3om u3 116 r quxnopuga (VI) uw 73 r xHHOMHHA ObIIO 
nomyyeno 8 ma SiCla u 24 r coequnenua (VIII), T. kun. 153°. Berxog 29,5%. 
CnekTpbl KOMOHHALMOHHOTO paccestHHA CBeTa STOO COeAHHEHHA MOJIHOCTbIO 
coBnajlaoT CO cNeKTpamu ya coequnenua (VIII), nosysennoro B cuuTese A. 
3-x oO p-2-(TpuHxXTOpcunauanponen-l ee (IX). O6pra- 
CH, 
HbIM yTem w3 117 r guxnopuga (VII) u 73 r xuHonMHAa NomyueHO 


36 r BemectBa (IX), T. kun. 164°. 
a-OTHUABUHUITpUMeTHICHMAAH eee (X). K CHsMgCl, 


CH, 
mpurotopienHomy u3 15 r Mg B 0,25 nm atupa AoOaBneno 35 r (1X). Ha cue- 
AYIOWuH eHub Cofepr%KuMoe KONObI KHNATHOCb 3 Yaca HW 3aTeM OBIJIO pasJIO%KeHO 
Boyou. M3 supnoro cos nocme ero cymku CaCl, Bprgeneno Ha KOOHKe 9,8 r 
BemecTBa (X), T. Kum. 110°. 
a-MeTusBp-xNO0pBHHHATpUMeTH ACH A aH (CHs)sSiC = CHCl (XI) 


CH; 
K CHsMgCl, nomyyenHomy u3 23 r Mg B O,5 a stupa, qoOapneno 51 r 
coequnenna (VIII). Tocae o6prmnok o6pa6orKu nowyyeno 23,4 r BemjectBa (XI), 
tp 167 ba Koy hey Digs 
12-6uc(TpHUMeCTHACHAMAMeCTHAITHACH ee deen 
CH 
(X11). 10 r Na pacnaapanenst B 60 Ma KuMAIMero ToOsyoa H ObICTpo Bpallarouselica 
MeluaikOH pa3ypoOueHbr JO MbieBuqHoro cocTosHuA. Tlocne oxsaxyenua 
TOYO CIHBAeTCA HW 3amenHeTca 200 Mi supa. JlaneeB konOy qoOaBaaetca 20 r 
(CHa)aSiCl, 1 ma stunanetata wu ~5 ma (XI). Tlocne nayana peaxuun 
BauBaetcH 22 r (XI). Ilocne 5 vac. KunayeHHA Comep»%KUMOe KOMObI ObI10 OT- 
(PuJIbTpOBaHO OT COMM, KOTOpasd MpompiTa cBexKuM sdupom. IleperonkKoli Ha Ko- 
JOHKE BbifeneHo 16,5 r qucunana (XII), T. Kum. 163,5° (759). 


MucrutyT Opranuyeckoi xumuu um. H. J. 3eauncxoro: Tlocrynun0 
Akajylemuu HayK CCCP 21 Ill 1956 


UUTHPOBAHHAA JIMTEPATYPA 


~B. © Muponos, B. Tl. fayxopunes,"A. J. Merpos, TAH. 104. No 
865 (1955). 2A. 0. Merpos, B. © Muponos, J. sek Ad asta + Vise 
AH CCCP, OXH, 1956, No 5. # A. I. Merpos, B. ® Mupouos. Mas. AH CCCP 
OXH, 1952, Ne 4, 685. *L. H. Sommer, F..J, Evans, J. Am. Chem. Soc.. 76. 
ee oe) °B. A. Tlonomapeuxo, B. ©, Mupounos, JIAH, 94, No 3, 488 
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Joxnaagnn Akayemun Hayk CCCP 
1956. Tom 110, Ne 1 


XHMH A 


Axagemuk A. B. TONUMEB, H.C. HAMETKHH, T. H. UEPHDILNEBA u C. T. YPPAPDAH 
HEKOTOPDbIE NMPOH3BOQHbBIE JHCHJIAHMPONAHA 


B 1947 r. Opi onucan (*) HoBbili MeToR nomyyeHuA KpemMHuiopraHMueckux 
COCAHHEHHH, CofepxKallHX yrepoO{HbI MOCTHK M@ExK,y aTOMaMH Kpemnna. AB- 
TOpaMM ObWIH NMOMYYeHbI TeKcaXJIOpAMCHMaHsTAaH HM PeKCaxXJOopqUucumaHNponaH 
10 CJI€qyYIOUlHM CXeMaM: 

ClsSiCH = CH, + HSiCls > ClsSiCH,CH,SiCls, 
ClsSiCH,CH = CH, + HSiCl3 > ClsSiCH,CH,CH,SiCls. 
B 1953 r. Oblm0 omy6mHKOBaHO uccCeqoBaHue (7), B KOTOPOM OMHCbIBaJIOCb 


NOJYYeHHe KPCMHHHOpranHHyecKHX COeMHeEHHH Mp B38avMOJeHCTBUH aJIKMJI- 
BHHHJICHIaHOB HW aJIKHJIapHJIBHHWJICHaHOB C TpHXJIOPCHaHOM B MpHCyTCTBHH 


Nepe€KHCH alleTHJa: 
RSiCH = CHa + HSiCly > RySiCH,CH,Si€ts 
CH = CH, CH,CH,SiCls 
Wi 


VA / 
SS NS 
Gal = CH, CH,CH,SiCl3 


Ham mpeqcTapsasocb WHTepeCHbIM H3YYHTb peak pa3JIM4HbIX aJHJ- 
CHJIAHOB C COCAMHeEHHAMH KPeMHMA, CofsepKalluyMu cBa3b Si—H. CuurTespi 


NPOBOAMJIMCb TO CulefyrouleH Cxeme: 
As3SiCH,CH = CH, + HSiB3; + AsSiCH,CH,CHeSiBs, 


Muewn- Cris 11. C.,; C,H Cl; B—Cip CoH, Rod 

IIpopegqenHoe uccseqoBaHve OKa3aJI0, YTO AKTHBHOCTb J[BOMHOH CBA3H B 
aMICHanaxX K peaKIHAM IpHCoeMHeHHA 3aBHCHT OT Mpuposbl 3amelitaro- 
UMX ATOMOB H Fpynil, CBA3AHHBIX C KpeMHueM. Tak, peakI{HM TpuMeTHaIMI- 
CHslaHa W TpH3aTHaMACH aka C TPHXJIOpCHaHOM, NpOBeJeHHbIe B NpHCyTCTBUH 
lepeKHCH OeH30uIa pH Temmepatype 50°, npakTwueckH He TpoxoquaH. B csy- 
yae IPHMeHeHHA TpvOyTHaIMMICHIaHa B TeX 2K YCOBUAX BbIXON MpOsyKTa 
mpucoeyuHenus coctapaseT 13%. Mpogyktsl MpHcoequHenuA Tpuxsopcusana 
K TPHMeTHAIWIMICHIAaHy W TpvaTHIAIMICHIaHy Obl MOMYYeHbI JIMWIb B aB- 
ToklaBe pH Temnmepatype 100—120°; oqHako M B STOM Ciy4ae BbIXON OCTaBad- 
CH He3HaYHTebHbIM, COOTBeETCTBEHHO 2,5—10%. 

TIpuBeqenuple JaHHble YKasbIBaloT, YTO C POCTOM OpraHHYeCKUX paMKaJIOB B 
TPHAIKUMAIIMICHaHaX AKTHBHOCTb J[BOMHOM CBA3H y aJJIWIbHOrO pajuKavla 
ypemmunBaetca. [Ip 3ameHe aJIKHJIbHbIX PpaquKasOB B TpHaNKN ANAM CHIAHaXx 
Ha 3aMeCTHTeAM C SICKTPOOTPHUATebHBIM XapakTepoM (PeHHIbHbI paqukas 
WIM XJ1Op) [BOHHAaA CBASH B AJJIMAbHOM pajuKasle CTAaHOBHTCHA elle Ooee aKTHB- 
HoH. Tak, IpH peaKWHu TpHXJopcuwiana C (PeHHAAUMeTH NaN IMJICHaHOM BbIXO]| 
(peHHALUMeTHTpPHXOpAUCHAHIIporana Obl pape 227% , a © TPHXNOpasHNCH- 
JlaHOM BbIXOA TeKcaxJopAUCHMaHMponana cocTaBasAd 62%. 

AHamOrHuHble pesyJIbTaTbl MO/YYeHbI HaMH MPH peakUMAX aJHINPOUSBO]- 
HbIX KpeMHuA C Tpudennicuianom. IIpH BsanmojelicTBun Tpudennicuana Cc 


TPUMETH Ja JJIHJICHJIAHOM MOJIy4eH TPHMeTHJITp Hen MI AUCH ann ponan C BHIXOJOM 
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0 
2,8%, ac Tpudenuaarmuacunanom MoyYeH PekcacbeHuJAUCHAAHMponan ¢ BBEI- 
xoom 36%. 

IIpu Bsaumoyelicrsun xnopnpou3Bo,Hplx UCHaHMponana Cc sHTHHanKYsa- 
MH MONyYeH PAL PekcaaNKHINPOMSBOAHBIX AHCHMANMponana. 


IKCNeEPHMECHTAABHAA YacThL 


Aaansmponsposuple KpeMHHA NOJYYaIHCb IPH B3aHMOMeHCTBHN aJMJIMar- 
HHHOpOMHa C YeTbIPEXXJOPHCTHIM KPeMHHeM WWIK TPHAJIKUJIXJOpCHaHaMH. 
Tpuxiopanimacuian, TpumMerusanausacunan, TPHSTHMNAIIAICHIaH HW TpHby- 
THANIHJICHIAH MO CBOHM CBOHCTBAM COOTBETCTBOBAJIH JIMTepaTyPHbIM JlaHHbIM 
(?). DennquMetusanaMACcHNan U TpucbenHanancHaH TO CBOuM CBOLCTBaM 
HECKOJIbKO OTJIMUAIHCb OT IPHBeeHHbIX B WHTepatype (é, 5). 

MeHHYIAUMeECTHYNAANRAUACHaAaH. U3 60 r (peHHJIUMeTHJIXJIOp- 
cuwianHa, 24 r Maruua u 121 r Opomuctoro anausa nomyyeno 38 r (BErxon 61,7 % ) 


enn AuMeTHannMcHaHa; T. Kum. 90° npu 4 mm; d;° 0,8915; n® 1,5069; 
HaujeHo MRp 58,76; ana C,,H,,Si Bprancneno MRp_ 58,74. 


Hatineno %: C 75,05; 74,80; H 9,16; 9,14 
Cy,HyigSi. Bpravcmeno %: C 74,96; lal Qralis) 


Tpugmenunanauacuaan. V3 57 r tpacesunxnopcnnana, 20 r 
MarHua” uw 100 r OpomuctToro auna nomyueHo 23,54 (Bprxog 40,7%) Tpudenuat- 
anMIcHaHa; T. Kum. 190° npv 5 mM; T. m1. 9O—9I°. 


Hatimeno %: C 83,41; 83,58; H 6,54; 6,43 
CoiHe Si. Beraucneno %: C 83,95; He Gai 


Tekcaxaopygucuaauuponan. Cmecp n3 10 r annustpuxnop- 
cuulaHa, 20r TpuxmopcnaHa u 0,5 r mepeKucn OeH3ousia HarpeBaslacb 18 yac. 
pH Temnepatype 40—60°. Tlomyueno 11,2 r; Bprxogq 62,2%. 

TpuMeTHITPUXNTOpAucHAaHNponan. Cmech us 65 Pr 
TpHMeTHalMscHaHa, 487 r Tpwxsopcusana u 5 r epekucu Oen3o0na Ha- 
rpeBalacb 18 vac. B aBTOKJaBe pu Temmepatype 100—120° u qaBnenuu 300 aT. 
Tlonyyeno 2,0 r; Bprxog 2,5%. 

Tpu3THATPUXTOpAucHAanHNponan. Cmecb u3 92r TpusTHI- 
almnucumana, 540 r Tpuxsopcusana u 10 r nepekncn OeH30ua HarpeBaach 
12 vac. B aproknase mpu 100—120°. Tonyyeno 7 r; Bprxog 10%. 

Tpu6OyTuaxnopgucuaaunponan. Cmecb us 47 rtpuoytus- 
anmuacuiana, 82r Tpuxsopcumana HS r Nepekucu OeH30Ha HarpeBasach IpH 
Temnepatype 40—60° B Kon6e 8 Teyenve 18 yac. Ionyueno 10r; Baixo 13,2%. 

PeHHARUMECTHATPHXAOPAUCHAANNMpPoONan. Cmecbu3z dor 
qumetunbenunananicunana, 55 r Tpuxsopcuiana u 4 r mepekucn Oen30nna 
HarpeBasacb 16 yac. mpu Temmepatype 40—60°. Ilonyueno 13,6 r; Bprxog 22%. 

TexcameTuagucuaaunponanu. K MmernuaismuTuio, lpxrortos- 
yeHnomy 43 15r «autus, 153 r uoguctoro Metua B 400 mn odupa, MpuauBa- 
jocb 18 r reKkcaxsopyucusannponana. PeakuMoHHan CMeCb HarpeBaviacb 
8 yac. na KunsMelt BoRAHOL Gane. Monyueno 9,2 1; Bpixoy 85%. 

TexkcasTuagucuaannponan. K «utTunsTuay, MpHroroBjen- 
HOMY 43 71 auTuA, 54 r Opomucroro sTHa B 200 Ma adupa, IpHMBaNOcb 
16 7 TpuaTHATpuxopsuCHaHnponana. PeakuNonHaxt CMecb HarpeBaJlaCb 10 vac. 
Ha KuMAlel Bo_AHOH Sane. Ilomygeno 12 r; Bbrxoy 81%. 

TexcaOyTHaqucunanuponan. K JUTHHOYTHY, MpHroToB- 
jleHHomy 43 9r muTua, 95 r Opomuctoro OyTHNa B 300 Ma acbupa, NpUWJIMBaOCb 
14 r TpuOyTuaTpuxsopqucumannponana. PeakiMonnasd CMECb HarpeBadach 6 yac. 
Tlonyyeno 10 r; Bprxog 60,9%. x 

TexcamvenouaAucuaanHnponand. CMeCb 3 10 r Tpucbennuag- 
muuicusiana, 25 r Tpucenuacnnana (Tt. mt. 43°) uw 1 Pr nepexucn OeH30N1a B 
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100 Mul HopMasbuoro rentana HarpeBasiacb 10 uac. mpu 100°. Tlonyyeno 6,8 r; 
BbIXO 36,4%. 

TpuMeTHATpUdeHHAAUNCHAAaAHMponand. Cmecb w3 20,5 r 
TpHMeTHJasiMacHaHa, 44,8 r Tpudenumcuiana u 3 r nepekucu Oen30uNa B 
200 Ma HOpMasbuHOro rentana HarpeBasacb 28 yac. mpu 60° u 10 aac. mpu 100°. 
TIonyyeno 1,8 r; Bprxoq 2,8%. 

Anvav3bl Ha ramo“y mpopoyumncb MW. WM. Kapenoson. 


Muctutyt Hedtu Ilocrynusto0 
AxkajlemHH Hayk CCCP 30 XII 1955 


UHMTHPOBAHHAA JIMTEPATYPA 


iG. A. Burkhard, Riu A. Kr reb le, Jo Am. 7Chemmsoen 169) 26378 loin 
2M. Kanazashi, Bull. of the Chem. Soc. of Japan, 26, 493 (1953). °A. I. Mer- 
propa Ba D> Mu proao By A 7555 107 (1950) Ar At ee ail ern prons samo lene imme 
KOBCKaa, MOX, 25, 1128 (1955). © A. W. WerTpos, B. ® Muponos, H3s_ AH 
CCCP, OXH, 635 (1952). 
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Jokaagn Akagemun Hayk CCCP 
1956. Tom 110, Ne 1 


®H3HTECKAA XHMH A 


lO Cae EB 


O ®OTOBYJIKAHH3ALHUH BYTHJIKAYYYKA HW CKB 
(ITpedcmaeaexo axademuxom II. A. Pe6undepom 17 III 19£6) 


HispecTuo, uro mo jeicTBHeM cBeTa KayuyKH HM UX BYKAHU3aTbI CHAbHO 
H3M€HAIOT CBOH M€XaHHyeCKHe CBOHCTBa, Ip 3TOM, KpoMe TpoleccoB OKUCIe- 
HHA, CYULECTBEHHYIO POJIb MOTYT HPpaTb HM Npowecchl MoTOByIKaHNsallMH C yya- 
cTwem ceppi (?). 

YuvTbiBad WHPOKHH HHTepec, MpoABeHHbI BMOCMeqHee BPeMA K BOTIPOcaM 
paqvalMouHON By KaHHsallHu* mMoMMeposB (7), a TaK>%Ke BOSMOXHOCTb Mp M0- 
MOWM (OTOBYKaHH3alNH YMeHbINMTh BiMAHMe CboTOAeCTpyKIHM Ha MexaHH- 
WeCKHE CBOMCTBA HEKOTOPbIX TMOJIMMEPOB, MbI MpOBeH uCCHeqOBaHHe (boTOBy.I- 
KaHH3allun OyTHKayyyka (JeCTpykTypupyerca mpu ocpemenuu) u CKB (ctpy- 
KTYPupyeTca Mp OCBelleHHH). 

CCeqOBaHHe TIpoBoyusocb Ha MeHKax (200 ».) oummedHoro OyTHIKay- 
uykKa C MOJICKYJIAPHbIM BeCOM OKONIO 42000 uM HeHacpILeHHOCTbIO OKoTO 1%**. 
Cepa mpumMeHsuacb Kak OObINHad ([BaxKqbl MepeKpucTamM30BaHHad), TaK 
MW payMoakTuBHas S*°, 

IlonyuenHpre 43 pacTBopa Kay4yKa C Cepoli MIeHKH Ha Uesodane oOsy- 
yasIMCcb samnol IIPK-7 yepes cBeTodubTp 43 CTeKJIa MMpeKC H AeCTHJIMpOBaH- 
Hy!O BOJy C paccTosHusA 25 cm. SaTem ompejesANCb: CNeKTp Morsoulenua, CTa- 
THYeCKHH Mojlysb (*) vepes 30 MHH. HM 4Yepes CYTKH Tocie HarpyxXeHuA. 
B mpegqBaputTesbHO 9KCTparvpOBaHHbIX OOpasllaxX OMpefeANOCb KOJIMYECTBO 
OcTaBLIeHCaA CBOGOAHOM Ceppl (10 HHTeHCHBHOCTH H3yseHHA S*). 

CKB, He coyep»kamui Heo3ona JI, nepeocaxkasicA H3 Oe€H3OJbHOrO PacTBO- 
pa. IIpu ocpemjenuu naenok CKB (200) ucnomb30Banucb CBeTopHbTpp YPC-1, 
DKC-4: u OC-5 (4). Mocne o6syyenna naenok CKB onmpefenssca ux cTaTHue- 
CKHM MOfyJb Yepes 30 MHH. Nocle HarpyKeHHs. 

IIpu o6snyyennu 6yTuaKayyykKa, coqepxaBuiero oT 0,25 JO 2,9% cCephi, 
HaMH Obll OOHApyXKeH APKO BbIpaxeHHblii ONTHMYM (oToByKannsalMn (cM. 
puc. 1) no u3MeHeHHIo Moyya Co BpemMeHeM ocBelleHuaA*** (TOOOHO ToMy KaK 
3TO MMeeT MECTO IPH TenmOBOH ByKaHusaluH (°)) MH OMTHMYM NO H3MeHeHHIO 
CKopocTu oToBysKaHH3alluH C yBeJIHYeHHeM KOHICHTpallHi Cepbl. 

IIpupogqa onTHMyMa NO H3MeCHEHHIO MOAYMA co 
BpeMenHem ocBpemeHusA. Moxno Opilo MpeAnoOKUTH, YTO Mpolwecc 
CBASbIBAHHA Cepbl, COMPOBOXKaiolwlMHcA CTpyKTYPMpOBaHHeM Kay4ykKa, UeT 3a 
cueT cBeTa, Morsmomlaemoro CBOOOAHOL Cepoli (T. e. C AHHOL BomHEI 4 << 450 Mp). 
Ilo Mepe cBx3bIBaHHA Cepbl, KaK MbI WOKa3aJIN, MorJiOllenHe CBeTa yBeMHYHBAeTCHA 
(tax, E yaa) 450 mp yBenuuusaetca c 0,1 yo 2 nocne 30 wac. OOJY4eHHs!) H CHeKTp 
aOcopOlWHH CHCTeMbI pacluMpsAeTCA BIIOTh JO HNPpakpacHon oOmacTH. Tlorsome- 
HHe CBeTa OOpa3OBaBIMMHCA MPH POTOBYJIKaHH3aAln CePHMCTbIMH , COCHHHEHHS- 
MH BeleT K JeCTpyKUMM MosMMepa. TakuM oOpa3oM, NO Mepe CBASbIBAHHA CePpbI 
POsb MpoOweccos JeCTPYKUMH YBeMMYMBAeTCA 3a CUeT POCTAa NOPMOWeHUA CBeTA, 


* BoszelicrBue H3/1yYeHHii C OOJIbLIMMH 9HePrHAMH Ha BbICOKONOMMMepbl HMeeT PAN CXOUHDIX 


yepT c JelcTBHeM cBerTa. : 
** Henacpilennocth OyTHIkay4¥yKa ompezenasacb A. ®. TlocroscKoi. 
*« T_ e, pH OCBeLeHHH HaOsofaeTcA BHAYaIe POCT MONYJIA, a 3aTeEM CTO YMEHBIICHHE. 


104 


a CIPyKTYpHpoBaHve YMeHbINaeTCA H3-3a HCYeplaHHA cBOOOAHOH ceppl. Besex- 
CTBHe 9TOPO MH HOABJIACTCH ONTHMYM MO H3MCHEHHIO MOJYJIA CO BPCMEHEM OCBELe- 
HUA. STa TOUKa 8peHHA POKasbiBaeTcA TeM, UTO IPH OOy4YeHuH POTOByAKanM3aTa 
B OGMACTH, PacONOKeHHOl Yo ONTHMyMa, CBETOM, IPOLeAWIHM Yepes pacTBop 
cepni B Gensoue (T. €. He Cofep»KaNHM JyueH, CMOCOOHDIX BbISBaTb CTPpyKTYPH- 

poBaHHe), MMeeT MeCTO 


Al/em? WeCTpyKUHA (PoToByw1Ka- 
8 14 Hu3aTa OyTHIKayuyKa 
(puc. 1,5). 


IIpeycraBissio WHTe- 
pec IIpoBepHTb, HMeIOT JIM 
MeCTO IIpOleccbl eCTpyK- 
WMH pH doToByJIKaHH- 
3aunuH CKB, koToppii, B 
oTIMuHe OT OyTHIKayyy- 
Ka, CTpyKTypHpyeTca pu 
JIeEHCTBHH CBeTa’ 

B cucteme CKB + ce- 
pa nog WeucTBHeM cBeTa 
HYT MpoWeccbl CTpykTy- 
7 6 9 IG 98 OT pHpoBaHHus 3a cueT PoTo- 


lbobonwcumenbnocine ocbeujeHurR BYJKaHH3aluHH HW OTo- 
OKHCJICHHA H 3a CueT He- 


G 


SY 


Puc. |. Kunetuka poToByiKanu3saynu 6yTHAIKayyyKa. Kou- © 
/ oe /, eH- 
leutpauusa ceppi: 1 —0,25%; 2—0,5%; 3—1%; 4— HocpeAcTBeHHOrO BOSA 
2,5%; 5 — OcBeleHHe Yepes pacTBOp cepbl B GeH30Ne CTBHA CBeTa Ha KayudyK. 


OTH Tmpoweccbr  OJPKHbI 
MaCKHPOBaTb POCT YMCA AKTOB JeCTPyKUHH pH yBeanyeHuu adcopOuHOHHOH 
CMOCOOHOCTH MOJIMMepa B Mpolecce *oToByIKaHusalluH. 

Jl oOnapy2xenua cboToyectpyKunH CKB Opi nocTaBuieH CleqYyIOULW OMbIT. 
IInenku CKB, cogepxkasumme 0—2,5% ceppl, OOyYanNCcb Yepes CBeTO*PHJIbTpP 
Y@C-1 (puc. 2) (nmpomycKaer B 
oOsacTH WIHH BomH 240—400 mp, 
NOPOULAaeT BUYLMMbIM CBeT, BBbI3bI- 
BalollH JeCTPpyKIHIO) C IeIbIO 
OCMaAOHTh JECTPYKIUMIO, HMEIOLLY!O 
MeCTO pH (oToByJIKaHH3aluH. 
Yepes 6 uac. tbusptp YPC-1 6pm 
3aMeHeH Ha cBeTodusbTp OC-5 
(iponyckaeT cpeT c } > 440 muy). 
Hisnyyenne, mpoxogauree uepes 
OC-5, OmKHO ObIIO BbI3BaTb B 
OCHOBHOM (poTOJ[eCTpyKUHIO BYJI- 
KaHusata. 

Kak BHHO H3 puc. 2, B cboTo- 
BYJIKaHH3aTax, cCojlepxKalux | u 
1,5% Hcxo_HOl CBOOOAHOM Cepsi, 1 230 & BEL EGO HUE 1078s 
eCTpYKUHA JelCTBHTeIbHO UMesa Npobonmumentuocing OcbeufeHUA 
MecTo*. OTO yKa3piBaeT Ha Heyc- 


TOMUHBbIL XapakTep CepHbIx CBA- Puc. 2. Kuneruka doropyKkanusanunu CKB uepes 


x : i a cBeTtodumbrpbr YPC-] wu OC-5. Konmentpamusa ceppr: 
SeH, PaspyllalomlNxcH NOX MEMCT- 7 __ 9%: 9 0.95%: 3— 1%: 4— {5% eee 


BHeM TOrJIOMWLaeMOro MMH BU MMO- 2,5% 

ro cBeta. Orcyrcrsue dorojecr- 

PYKMHH B OOpasitax c 0,25 uv 2,5% UCXOMHOM Cepbl OODACHMeTCH TEM, YTO B HUX 
CpaBHHTebHO C1a60 Mpouia POTOByMKaHH3alnA (KpuBan 5 Ha puc. 2nouTH He 


* Ocpemenne CKB c cepoii cperom 6e3 ykagaHHbIX CBeETOMHIbTPOB, a TAKKE C K@KbIM H3 
HUX B OTACAbHOCTH PHBOAHT K MOHOTOHHOMY yBestHueHHIO £y/Ep. 
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oTAH4AaeTCA OT KPHBOH J AA OOpasua 6e3 cepbl) H OOpa3s0BaOcb Maso CTpyK- 
TYP, CHOCOOHBIX pa3spymiaTbcA pH oOsyuenun. 

Mo MpoceqHIM, CBASAH JIM ONTHMYM (poToBy/IKaHHsallHH OyTHIKay4yKa 
€ KHHETHKOM MIPHCOeAHHEHHA Cepbl, C XapaKTepoM CepHbIX CBA3ei H UX MO- 
BHXKHOCTbIO. KuHeTuka mpHcoequ- 


HEHHA Cepbl MpescTaBeHa HapHC. %g LS 6 
3. M3 9sTHx JaHHbIX cyelyer, uTo: 
1) ocHoBHad wacTb cepbl mpucoe- 40 MO 


QMHACTCA JO MOMEHTAa JOCTHOKeEHHA 
ONTHMyMa, O9HaKO H Mocle OnTH- 
MyMa HjleT MeIeHHOe  MpHco- 
equHeHHe Cepbl (3a HCKJIOUeHHeM 
ciyyan c 0,25% ceppi, rye cepa 
IIPHCOCAHHACTCA TOJIHOCTbIO K MO- 
MeHTY OCTHXKeHHA ONTHMyMa); 
2) HauOoubuee KOHUeCTBO npu- Puc. 3. Kuneruka ceasbipanna ceppl OyTumkay4y- 
Coe HHeHHOH Cepbl 0,405 % 3 KOM IIpH (OTOBY I KaHu3allHH: a — KOJIHNYeECTBO CBA- 


3aHHOl S B % M0 OTHOMIeHHIO K Kay4¥yKy; 6 — KO- 
Ecau cunTaTb, 4TO BCA Cepa mpu- JIHUeCTBO CBAZAHHOI S B% OT BBefeHHOM. KonueHT- 


COCAMHACTCA TIO BOMHBIM CBA3AM, panna ceppi: 1 —0,25%; 2—0,5%; 3— 1%; 
MH yuecTb, 4YTO U4acTb JBOHHBIX 4— 2,5% 
cBxa3eH OyTHJIKayyyKa (u3 4HCIa 
oKovIo 1%) u3pacxofoBaHa Ha OKHCJIeHHe, TO pacueT MOKa3bIBaeT, 4TO CepHBle 
CBA3H JOJDKHbI ObITb NOHCYJIbPUAHbIMH. ITO MOATBepxaeTcA TeM, 4TO KHMA- 
yeHHeM B TeyeHHe 200 vac. PoTOByKaHH3aTa OyTHJIKay4yKa C CyJIbPHTOM HaT- 
PHA usBeKaeTcA 55—65% cBa3aHHOHM Ceppl. 
TloqBWKHOCTb* CBA3aHHOM cepbl BOH3H ONTHMyMa yBesMunBaetcaH. I]neHKa 
9KCTparupoBaHHoro doTopymKanu3ata (2,5% ucxoqHoh ceppr S®°, onTuamym 
45 wac.) ClIpeccoBbIBaslacb C TaKOH 
48 1 Ke TWICHKOH, CojepxKaBulen oOprly- 
Hyfo cepy, WM MporpeBasiacb pH 
130° B tTeuenve 90 4uac. IIpu 
3TOM y (OTOBYJIKaHH3aTa, OCBe- 
ujarouleroca 9, 16 uw 25 yac., 06- 
MCHHBaJIOCb OKONO 30% cepbl, a 
y 40-uacororo (boToBy 1 KaHu3aTa — 
okosio 43%. OTo cBueTeIbCTBy- 
eT 00 yBeuIMYeHHH TNOABHXKHOCTH 
CBA3AHHOM Cepbl C TpHOwWKeHH- 
eM K ONTHMyMy (oToByJIKaHH3a- 
uuH. 
3aBHUCHMOCTB ONTH- 
MYMa POTOBYJKAHH3a- 
mMHuU OT KOHUCHTpauHH 
Puc. 4. Kunetuka crTpykTypHpoBanua CKB mpu cepobil. OnTHMyM NO KOHIeHT- 
OcBelleHHH Yepes cCBeTOPHJIbTPhI AKC-4 nt OC-5. palluu cepbi HaOmloqaercsd Kak 
Konuentpauusa ceppi: 1 —0%; 2—0,25%; 3— e hos 
0,5%; 4—2,5% quis OyTHKayyyka, Tak MH JIA 
CKB npu o6myuenuu ero yepes 
YOC-1. Xapaxrep KOHWeHTpalMOHHOH s3aBMcHMocTH (OTOByJKaHHsallny, 
T. @. YCKOpeHHe CTPyKTYPHpOBaHHA C POCTOM KOHILeHTpallMu Cepb! YO oMmpe- 
jleneHHoro 3HaveHHA, a 3aTeM Ip JaJibHelieM pocTe KOHLeHTpaluH — 3a- 
MeylleHve mpouecca, Takofl %e, KaK MU JeHCTBUA MpoTHBOCTapuTeen — (oro- 
ceHcuousuzatopos (7). MopuquMomy, H MIpHIHHbI 3aMejJIeHUA Mpolecca B o0o0ux 
cy¥aAX OMHAKOBbI HM OObACHAIOTCA CBeTOWHIbTPYIONIUM eHCTBHeM 9THX 


BeLILeCTB. 


8 16 24 32 40 Yac 8 16 24 82 40 4a¢ 
Npodonmumentyocme vcbeujeHuA 


a 12 24 06 48 87 yale 
Npodonncumentuacime oacbeujeHuA 


* Onpesemsasacb MO MeTO/NKe, omucanHoli B padore (°). 
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O6 STOM roBopHT culeyyroulee: 

1. Bonee mequienHoe CBA3bIBaHHe Cepbl OYTHIKayYYKOM TIP ee CojepskaHHH 
2,5%, 4em pu 0,5% (puc. 3). 

2. BeneqcTaue cBeTOPHIbTpyroulero AeHCTBHA Cepbl OTHOCHTeJIbHOe 3Haye- 
Hue TIpoleccoB JeCTpyKUHH C pOCTOM ee KOHIeHTpaluH yBeJIHYHBaeTcA, Np 
39TOM BeIHYHHa MOJYJIA B ONTHMyMe MpOXOAHT yepe3 MaKCHMyM. 

3. IIpu ocpemenun CKB c cepoli uepes cBetodumbtp PKC-4 (mpomycKaerT 
cBeT CA >> 380 my) MpomBAeTCH ToMbKO ee CBeTOHIbTpyroulee MelicTBue 
(puc. 4). 

Takum o6pa30M, B 3aBHCHMOCTH OT CocTaBa cBeTa Cepa JIHOO YCHJIMBaeT 
cTpyktypHpopanue CKB (uepes Y@C-1), mm60 ocnaOsaet ero (4epes JKC-4), 
a upH o61yyenuu CKB + 1,5% S uepes cperodusbtp BC-8 (mpomyckaerT cBeT 
ck > 350 mp) cBeTodusbTpyromlee H CTPyKTypupyroulee JeHCTBHe Cepbl KOMIMeH- 
CHpyloTCa, M ee IIpcyTcTBHe He BIMAeT Ha CBeTOCTapeHHe CKB. 

B pesysbTaTe paOoTbl yCTaHOBeHO, YTO ONTHMYM (poTOByJIKaHu3sallMH Oy- 
THIKayyyka OOBACHACTCA YBCJIMYMBaIOWHMCA C MpOOJMKHTEJIbHOCTbIO OCBeLLe- 
HHA 3HaYeHHeM Je@CTPYKIMOHHbIX MpOWeccoB H3-3a paspylleHHA OOpasyioulHx- 
CH cepHbix cTpyKtyp. JJectpyKUuIo STHX CTPpyKTYPp MO%KHO HaOsI0faTb HW pH 
cboToByjKaHusaunH CKB. Samessenue mpomecca C pOcCTOM KOHIeHTpallHn Cepbl 
cppiue 0,5—1% oObsacHaAeTCH ee CBETOPHJIbTPYIOULHM jeHCTBHeM. 


Tlocrynua0 
16 III 1956 


UHMTHPOBAHHAAH JIMTEPATYPA 
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Aornage Akagemuu nwayx CCCP 
1956. Tom 110, N 4 


®H3HYECKAA XHMHA 


H. A. KJIEAMEHOB u A. M. MAPKEBHY 


O POJIM NMOBEPXHOCTH B PEAKILAMW TEPMHYECKOrO 
PACHAJIA O30HA 


(ITpedcmasaexo axademuxom B. H. Kondpamoesoim 24 ITI 1956) 


B mutTepatype Mpoywno ycTaHoBusocb mMpescTapnenue o cmewnduyuecKkori 
PpOJIM MOBepXHOCTH B XHMMYeCKO peakWMH. SauacTyio HMeHHO C Mpomeccamn, 
TIpOTeKaloulu4MH Ha NOBEPXHOCTH, CBA3AHO MOABJICHHE WJIM MCUCSHOBeHHE aKk- 
THBHbIX I€HTpOB. YKaKeM 3/eCb TOJbKO Ha Be paboTnl’ padoty A. B. Han6an- 
anna u C. M. UWy6nnoli (*) 0 BanaHMH cTepxKHeH, M3rOTOBeHHBIX U3 pasmH4- 
HbIX MaTepHaJIOB, Ha HAXKHHM Mpefes BOCMMaMeHEHHA CMeCH BOROpoya C KHCJIO- 
POJOM, HJJMOCTpupylolllyi0 PHOeb AKTHBHBIX WeHTPOB Ha MOBepXHOCTH Cocysa, 
wu padoty M. JI. Borossneuckoli u A. A. Kopanpcxoro (*) 0 rereporeHHoM HHH- 
IMHpOBaHHH OObeEMHOH peakKWHH BOCCTAHOBJICHHA CePHHCTOrO Ta3sa OKHCbIO 
yrsepoya. 

B uHactosujeH paOote Opiia celaHa MOMbITKa BbIACHHTb pOJIb reTeporen- 
HbIX (PaKTOPOB JIA peakUMH pacnaya o30Ha. ONbITH MpOBOAMAHCh B YCIOBHAX 
CTpyH pH aTmMocepHom jaBmenHu. O30H NosmyyuascA pH MpoxomKAeHHu ToKa 
KHCIOposa Yepes O380HaTOp, H Jamee O30HHPOBaHHbIN KHMCOpoO MocTyMas B 
PeaKUMOHHbI Cocyy, oOorpeBaembli JIeKTpHyYecKOH Meubio. CoyepxxaHne 030- 
Ha B KHCOpose OMpeferAoch MyTeM NOrOULeHHA KUCIOpola 5% pacTBopoM 
HOMMCTOrO KaJIHA. . 

Ilpu ucceqoBaHHi MbI BOCTIONb3OBaIHCb METOJOM pa3JeJIbHOrO KaJlOpHMeT- 
pupoBanua (#), OCHOBaHHOrO Ha H3MepeHHH pasOrpeBOB, BO3SHHKAIONIHX B pe- 
aKIMOHHOM Cocyfe BO BpeMxA peakuH. C STO WebIO B peakTOp, NpeycTaBssAi0- 
mu coOol WHIM ApHyeckyio TpyOKy AHameTpom 29 mM, OblIM NoMeLLeHbI ABa 
KalWJApa, USPOTOBJIEHHbIC H3 TOPO We CTEKMa, YTO W P€aKTOP; OMMH “eHTpasb- 
Hb» Obil pacnosloxwKeH MO OCH Cocyfla, BTOPOH — Hellocpe{CTBeHHO y CTeH- 
KH. B 3THX KalWApax MOMellalach AudpepeniuasbuaA TepMolapa HAXpoM- 
KOHCTaHTaH 0,05 MM, Claw KOTOPOH ObIJIH paCcMOJIO%KeHbI B MJIOCKOCTH, Tepmeu- 
JMKyApHow K OCH peakuMonHoro cocyja. Ip MOMOMIM celMadbHOrO yCTpoH- 
CTBa TepMonapa Morsa MepeMellaTbCA BHYTPH KalHJIAPOB BAOMb Cocyfa. ITO 
MOSBOAO H3MepATb BOSHHKAIOWMe pasorpeBbl NO AHHe PeakIMOHHOFO Cocy- 
ya. (llogpo6uee 0 pa3qenbHoM KaslopuMeTpuHpoBaHHH B cTpye cM. (?).) 

OKCHepUMeHTAIbHbIe JAHHbIe MpelcTaBenbl Ha puc. 1, re Mo oc aOcicc 
HaHeceHa JJIHHa peaKWHOHHOH 30H! L uv mo ocw opyquHaT — pasorpes AT. Ha- 
mpapseHne MoTOKa raga CleBa HalpaBo. COOTBeTCTBEHHO, KOHIEHTpalluA O30Ha 
HeIPepbIBHO TalaJia B 9TOM %Ke HalipaBJeHHH. Kpupas I peycTaBiser pesyJb- 
TaT OMbITa, IpoBeyeHHoro mpH Temnepatype 165, 8°, ckopoctu crpyH 425 cm*/MuH. 
CoylepskaHve 030Ha Ha BXOJle B peaKUHOHHY!O 30HY COCTaBJAO 2,05% Ha 
Bprxone 0,89%. B 9TomM ompiTe 0 ocH Cocyja OblJI MOMeLIeH KalHJJIAp paBHo- 
MepHoro ceyenua AuameTpom 1,03 mM. 

lp mpopeyenuu ombiToB ObiJIO 34MeUeHO, YTO BeIMUNHA pasorpeBa CyllecT- 
BeHHO 3aBMCHT OT J{MaMeTpa WeHTpasbHoro KamMIApa. Ecau, Hwanipumep, m0 
OCH COCya YCTaHOBHTb KallWJWIAp HepaBHOMepHOrO CedeHHA, TO 9TAa 3ABHCHMOCTb 
MOKeT ObITb HarsAHO usuOCTpHpoBana. KpuBai 2 lpeqcTaBsaer BeIMUH- 
HY pa3sorpeBa JIA OMbITa, MPpOBeAeHHOrO C HepaBHOMEPHbIM KaMHJVIAPOM. Xa- 
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pakTepHCTuKa KalMsApa u3s00paxena KpHBor 3. Ilo ocw OpAHHaT OTJO*KeH 
J\uameTp Kanuasipa d. ITOT onbiT Obl MpoBeqeH MpH TemnepaType 166° u cKo- 
pocTu cTpyH, paByott 398 cm?/mMuH. CoflepxkaHue O30Ha Ha BXOJe B peaKUMOHNY10 
30Hy cocTaBunuo 1,90%, Ha Bbixoge 0,85%. CpapuuBaxt KpuBple J, 2 u 3, ner- 
KO BHJe@Tb, UTO C YBeIMYeHHeEM JMaMeTpa KaNHJIApa pa3sorpeB 3HAaYHTebHO 
MoHWxKaeTCH, H KpuBad 2 HuKe ake HMeeT MHHHMYM, HECMOTPA Ha TO, 4TO 
KOHIWeCHTpalluA O30HA MOHOTOHHO I1a- 
ylaeT B HalpaBJIeHHH MOTOKa Ta3a. 

CBoeoOpasHbilt Xo KpHBOH 2 cme- 
UMPHYCH TOIbKO JIA peakIWHH pac- 
maya o30Ha. B Tom »e Cocyye, C TeM 
}Ke H€paBHOMEPHbIM KaliHJIJIApOM Obl- 
Jia mpoBpeyeHa peakKUHA OKHCeCHHA 
MeTaHa B IIPHCyTCTBHH 030Ha. YCuJIO- 
BHA ITOFO OMbITa Obl CeWyIoulMHe: 
Temnepatypa 150,8°, cKopocTb cTpyH 
rasa 140 cm?/muH; cocTaB ra3oBoli 
cmecu: MeTaHa 83%, Kkucuopoga 17%; 
colep»KaHve O380Ha Ha BxXOJe B peak- 
IMOHHY!IO 30HY cCocTaBaAaO 0,24%, 
Ha BbIxoye 0,038%. SHayenua AT 
WA STOLO OMbITa peCTaBJIeHbI KPH- 
Bol 4. [paduk noka3piBaeT OTCyTCT- 
Bue 3aBpucHmMoctu AT oT jjuametpa 
Kalndpa (HaOmoqapuielica B CIy- 
yae KpuBol 2). Takaad 3aBHCHMOCTb 
pasorpesa AT oT juameTpa leHT- 
pasIbHoro KanHaApa (kpuBad 2) qa 
peakWHH pacnaya O80Ha YKa3bIBaeT 
Ha HaJIMUHe 3HAYMTeNbHOFO NO TeMJIO- 
Bomy 9ipdekTy rereporeuHoro npowuec- 
ca. ToT tbakT, TO C yBenn4eHHeM 

0 10 20 J0 40cm =pajylvyca Kanvsiapa Hadsmoqaerca 

L~ MMeCHHO MOHH*KeHHe pasorpeBa AT, 

Puc. 1. Comocrapsenve KpHBbIX pasorpeBa JWI YVKA3bIBaeT, UTO STOTT reTeporeHHblit 

ee Re eG mpowecc 9Hq0TepMuyeH. B yucvie BO3- 

foe Sete gecison o30na (2 u 4 Tones Dengemeibege elo A ung I ots Boe CAEN EINE 

HbI JJ HepaBHOMepHoro xKanussapa (cm. 3));  @KOMM paciiaqa O30Ha HMECTCH TOJIb- 

1 — TO Xe, 4TO 2, AIA paBHOMePHOrO Kann IApa KO C/MHCTBCHHBIM BO3MO%KHbIN Ip 

3THX TemMMepaTypax 9HoTepmuyec- 

Ku mpouecc O; +O, + O— 25,2 KKau/Momb, ToMbKO 3a CUeT KOTOPOrO HM MOK- 

HO OObACHHTh HaOJUOJeHHY!IO 3aBHCHMOCTb pasorpeBa AT oT quaMmetpa Kanni- 
asaipa. 

TakuM oOpa3oM, peakA pacnaya o30Ha BKJIOUaeT, MOBAAMMOMY, [Be cTa- 
MM: SHAOTEPMHYECK yO CTaMIO TMCCOUMALMH MOJeKYJIbI O30Ha, KOTOpad mpo- 
TekaeT Ha CTeHKaX Cocyla, HM Mocmefyroulyio TOMoreHHy!o 9K30TepMUYeCKYyIO 
peakI{H10, B KOTOpOi yuacTByIOT OOpa3oBaBIMecA Ha MOBepXHOCTH cocyya 
aTOMbI KUCOpoa. IIpeycrapsenve O CylleCTBOBaHHH TeTeporeHHBIxX Mpoleccos 
B peaKIMH pacnajla 030Ha He ABIIAeTCA HOBLIM. B wMTepaType uMeIOTCA yKa3a- 
HHA O KaTaJIMTHYeCKOM BJIMAHHH, HalpuMep, yacTuyeK mbwin. Peaxuus ouenb 
SHEPprH4HO MpoTeKaeT Ha KaTaJIM3aTope (MepeKHcb Gapua, MpoMoTHpoBanHas 
OKHCbIO  cepeOpa (°)) y2xxe npx 40—50°. Pnuceman un Ulymaxep (°) u Benton, 
pudputc u Max-Keon (*) yka3biBaioT, 4TO HapsAyy C romorenHol mpo- 
TeKaeT HM reTeporenHad peakiua. K 9Tomy 2xe BHIBOAY Mpuxoyat Taptek u Jlon- 
nec (8), u3yuapiune peakynio upu 100° B cocyyze, 3anomHeHHOM CTeKJIAHHOL Ba- 
TOH. OTH aBTOPbl MpeqnosaraloT, YTO B OObeMe OCYeCTBAAeTCA TepMuuecKoe 
paBHopecne Os >O, + O, u aTOMbI KUCMOpoa AuPpyHAUpyioT K NoBepxuocTu, 
Ha KOTOpOM peKOMOMHUpyIoT. 
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Ecau Opt mpegctapnenua Taprexa u Jlonyeca 0 pekomMOunallun aTOMoB KHC- 
JlOpofa Ha MOBEPXHOCTH peaKUMOHHOPO Cocya ObIWIM CMpaBeIMBbI, TO MbI JOJI- 
XKHbI OblWIH Obl HaOMOLaTh SK3OTEPpMUYECKyIO PeTepOreHHylO peaklWI0, CBASAH- 
HylO © Mpotleccom pekomOnHanwHH O + O-+O0,+ 117 Kkaa/Monb. B 3T0om 
ciyuae KpHBad 2 B HalLUHX ONMbITAX C HepaBHOMePHbIM KaNMJIApOM jlouDKHA 
Opa Obl WOKA3aTb HE MOHWKEHHe, Kak 9TO MpOHCXONT B AelCTBHTeMbHOCTH, 
a NOBbILIeHHe pasorpeBos AT Ha yuacTKe yTOMMeCHUA WeHTpaJbHOrO KanMApa. 

TakuM oOpa3soM, MbI NoslaraeM, YTO MpecTaBleHve O TOMOFreHHOM AMCCOLH- 
aUHH MOJIEKYJI O30HA H PEKOMOHHALMH ATOMOB KHCOpOsa Ha MOBEpXHOCTH Co- 
cya oum6ouno. B yehcTBuTeIbHOCTH IIpH peakUMM pactaya O30Ha C TeTepo- 
PeCHHbIM MPOMeCCOM HY2KHO CBASbIBATb HE PeKOMOHHALLMIO, A HMCHHO HHHIMH- 
poBaHle aTOMOB KHCIOposa. 

Cububit stpcbeKT NOHH2KeHHA pasorpeBa Ha YTOJIMMEHHOM YaCcTH Kanu Apa 
TOBOPHT O TOM, 4TO reTeporeHHadA SHAOTeEpMHUeCKaA JOA Tela B OOMeM Tel- 
JIOBOM OajlaHCe peakIHH BeIHKa. ITO, B CBOIO OYepeb, MOKA3bIBaeT, YTO peakILHA 
TepMMyecKOro paciala O30Ha, NOBHAHMOMY, He ABJIAeETCH IeMHOM, HOO B CiLy- 
yae ee WelHoro XapakTepa He MOXKeT MMCTb JVJIMHHbIX lene. 


MuctutyT XHMHYeCKOH H38HKH Ilocrynuo 
Axaylemun HayK CCCP P| OIL NG as 
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Jlokxagn Akagemun Hay CCCP 
1956. Tom 110, Ne 4 


PHZHYECKAA XHMHA 


H. H. JIEDKHEB u A. C. KY3bMHHCKH 


O BJIMAHHKH XHMHYECKON TIPHPOJLbI 
NOBEPXHOCTH CA)K HA CBOMCTBA TEPMOBYJIKAHH3ATOB 
QUBUHWJICTHPOJIBHOFO MOJIUMEPA 


(I1pedcmaeaexo axademuxom I]. A. Pe6undepom 25 III 1956) 


VUspecTHo, uTO TeXHHYeCCKH ICHHbIC CBOHCTBA BbICOKOSJIACTHYeCKHX MaTe- 
pualoB (pesHH) 3HaUHTeIbHO YyJIyUMalOTCA BBeeCHHEM AKTHBHbIX HalOJIHHTe- 
Jel — Ca, BJIMAIOULMX TaKXKe Ha CKOPOCTb H XapakTep CTapeHuA pe3sHH B ycsO- 
BHUAX XpaHeHHA WH 9KCIyaTalHu. 

OxucmenHe KaydyKa KHCOpOOM B UcnepcHol cucTeMe KayuyK —caxa ecTe- 
CTBCHHO paCCMaTPpHBaTb Kak TIpoulecc, YCOMKHeCHHbIN aj[COopOUHOHHBIMH HW Ka- 
TaJIMTHYCCKHMH ABJICHHAMM Ha MOBEPXHOCTH CaxKeBblx wacTuu. AJCopOuMOHHbIe 

Mpoueccbl, KaK  W3BeCTHO, 


Ta6auna 1 MME€IOT OOJIDINOe 3HaeHHe B 

ycuienuH pesuH ('); mp 

32 3s vor QuemenT cocras = STOM CYILECTBCHHO, UTO Xa- 

Cae ees gf | FR B% 26 pakTep H MpOuwHOcTh CBASH 

8 CM eis ee iipatens| $=  C@oKBbIX YACTHI MeKAy CO- 

Oot H C KayyyKom OOyCJIOB- 

K 0,021 2,40] 3,6 |95,4/0,77| 3,4] 93 JICHbI HE TOsIbKO UCHepCHo- 

|g) Goa | 0 (eat 87] ets, Ho “mpiposol no 

tT, 0°05 0,03 0°3 994 041/013 | 99 BEPXHOCTH caxKH, ee Heol 

K.1 | — | 4,20 | 13-4 |89,0|0,62| 8.3 | 204 HOPOMHOCTHIO (sHepretu4ec- 
Ko | 0,044.72 | 28] — |e | 22] 305 KOH W XUMHYeCKOH*). 


Caxka OKa3bIBaeT cyllecT- 
BeCHHOe BJIMAHHe Ha ToBeje- 
HHe Cepbl, YCKOPHTeeH BYJIKaHH3alHH MW aHTHOKCHaHTOB Mpu BYJKaHusallnH 
HM pu crapenuu pesvu. Ilo HamiHM WaHHbIM, HEKOTOpble U3 3THX BeLecTB al- 
COpOupyloTCH CaxKaMH HE TOJIbKO (PU3HYeCKH, HO HM pearMpyloT XHMMYeCKH C 
KHCJIOPOJHBIMH TpyNMaMW MOBepXHOCTH OKHCJICHHbIX Caxk. 

IIpu uccreqoBaHHi MpHposb! OKUCICHHA H CTAapeHHA HaMOJIHeHHbIX CarxKaMy 
pe3HH, B YaCTHOCTH XapakTepa HeOOpaTHMbIX H3MCHCHHHM MeXaHHueCKUX Mapa- 
MeTPOB CaKeBbIX BYJKAHH3aTOB IPH OKHCCHHU, HEOOXOMMO YYHTbIBATb BAMA- 
HHe MOBePpXHOCTH CaxKH Ha 3TH Mpoweccsl. 

J\1at pemenuA Bompoca Oo pomH KuCMOposa, XemucopOupoBaHHoro caxeil, 
B H3Me€HeHHH MeXaHH4eCKHX MapaMeTpoB BYJIKaHH3aTa HaMH MCCIeJOBaHbI CHC- 
TeMbI, COCTOAMIME TOJIbKO H3 CaxKH HW KayuykKa (cojep»xKallero aHTHOKCHaHT). 
Vcnob30BaHbl OTeveCTBeHHbIe CaxKH: KaHadbHaa (K), meunaa (Il), Tepmuue- 
ckan CTanfapTuax (T) nu Bpicokoqucnepcnas (T,), a Takxke [Ba OOpasia B pa3- 
HOM CTeMe€HH OKHCJICHHOH KaHaJIbHoH cau (Kox-1 HW Kox-2 ). Mccneqopanocb BuJH- 
AHMe STHX CaxK Ha TePMOBYJIKAHH3al\MI0 JMBMHMJ-CTHpOsbHOrO KayyyKa 
CKC30A, Ha cTapeHHe H OKHCIeHHe TepMOBYIKaHH3aTOB H Ha UX MexaHnueckHe 


* Pa3HUHble KHCOPOANbIe Tpynnbl, CoOseprxKauneca Ha MOBepXHOCTH rpac:bHTOBbIX Ter 
(yruieH, cax), MOryT paCCMaTPHBATbCA KaK 3aMOPOPKEHHbIe MPOM@EXYTOUNIC MpPOLYKTbI XeMO- 
cOpoOuuH KiCIOpOsa B mpoecce OO6pasoBannsA 9THX Tes (1°) 
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mlapaMmetTppl. B ombitax uCHoOmb30BaIMCb KaK TeXHMUeCKHe, TaK H OUMILCHHbIe 
(OTMbITHIC Oe€H30I0M, alleTOHOM u BbICYINCHHBIE B BaKYyMe) CaxKu. XapakTepu- 
CTHKa UX TpMBeqena B Tao. 1*. IIpomenT BnaxnocTu onpeyenAcn jst BO3- 
AYUIHO-CyXHX Caxk (9NeMeHTapHbIli cocTaB paccuuTaH Ha a6comIOTHO cyxue 
Caxkn). 

Tak KaK OTHOCHTeIbHaA BuaAKHOCTD BO3AyXa Oplwia paBHa 70—75%, To 
OPHEHTHPOBOYHO COOTBETCTBYET YCJIOBHIO OOpasOBaHHA MMOTHOrO MOHOMOVIeKy- 
JAPHOTO COA BOAbI Ha MOJIAPHIX yUaCTKaX MOBepXHOCTH caxKH (2), TO MOXKHO 
MPHOMMKEHHO CYNTATb, YTO AOA OKUCEHHOM HOBepXHOCTH cocTaBsAeT y CaxKH 
K oxoso 90%, y II—15—20% xy Y Kox-t 4 Kox-2—100% o6met nopepxnocm; 
camu Tu T, mpaktuyeckn ue cosepxatT xemucop6upoBaHnoro KHCJOpoya. 

YebHad MOBEPXHOCTb s onpeyenanacb no ajcopOuuH MapoB Oex30a Ha 
CaxKaX, TPCHHPOBaHHbIX pH 280—300° B Bakyyme JO ocTaTouHOrO WaBueHHA 
1OeeuM pt. cr.=* 

HspecTuo, uTo HavOomee HeEOAHOPOsHa MOBePXHOCTb OKHCHeHHBIX CaxK, 06- 
Jlafarolladt WepOXOBaTOCThIO, BCMeACTBHE Pas HYHOH CKOPOCTH OKHCMeHHA KpH- 
CTaJIJIMTOB, OPHEHTHPOBAHHBIX K MOBePXHOCTH NOX pasJIMUHbIMH yrsiamu (3). 
OOJOMKH PekCaronaJbHbIxX OOpasoBanHil, BHICTyMaIOWHe Ha MOBepXHOCTS, JomK- 
HbI OOaaTb CBOOOJHbIMH BaJIeHTHOCTAMH (*); Hau6olee AKTHBHbIe H3 HHX HACbI- 
UlajoTCH IPH OOpa3s0BaHH Ca2xKH KHCMOPOAOM UH UPOYKTaMH OKHCAeHHA, Ho- 
JIMMepusalMl HM KP€KMHra HCXOAHOrO CHIpbA. ManoakTHBHBIe CBOOOAHbIe palu- 
KaJIbl MOBEPXHOCTH aCopOupyioT ra3sbl H3 BOSqyxXa HM sMerKO pereHepupyiorcs 
NpH BakyyMHpOBaHHH KaHabHOH camKku***. ( 

CpeAM MOBepXHOCTHBIX KHCHOpOAHSIX PpPyIN, MPHCyTCTBHe KOTOPbIX Ha Ca- 
aX yCTaHopseno (°), HaM yjlamocb KayeCTBeHHO OOHapyKUTh Ha caxKe 


/OH, 
K rpynupi: po 0 = Ou C—O—O—H. Wccuenyempie cau BBo- 
JMIMCb B Kay4yK, Coqep%KaulMl aHTHOKCHaHT cenuJ-2-napTunamuy (P2HA), 


B pa3JIM4HbIX KOuIM¥ecTBax; Ha. 100 Bec. 4. Kay4yKa BBOMMOCb Ha BaJlblax 
ot 7,3 yo 100 Bec. 4. cau. TepMOByJKaHusaTbI NOyYaJIMCb B BAe MacTHH 
TommHHOK 0,3 MM MyTeM ByJIKaHH3allHu upH 220° B mpecce B Teyenue 30; 40; 
60; 90; 120 u 150 mun. wu o603Ha¥aHCb 10 KOJIMUeECTBY BECOBbIX YacTeH CaxK; 
Wer 32 UK-20 [K-100; TIl-20 4 7. 4. 

STM CHCTeMbI XapaKTepH3yloTCA BeHYMHAMH OObeMHOM JomM cau V2 u 
BHYyTpeHHehH mopepxuoctTu Sy, T. €. MOBEPXHOCTH Ca>KM, IpHxofameicd Ha | Tr 
KayuyKa. Tak nanpumep, cucrempt TK-60, TII-60, TT-60 umewr pasnpie V> 
(pakTH4eCKH HCTHHAbIM yJe/IbHbI BeC BCeX HCCJI€MOBAHHBIX HAMM CaxK O/MHa- 
KoB), a cuctemp! TK-7,3 1 TT-60 umeror paBupie Sy (6,7 m?/r), TaK K€ KaK CHC- 
tempt TK-24, TII-60 u TTs-60 (S, = 18—22 m?/r). 

Panee Optio noKa3gauo (°), uro D2HA oOparumo aycopOupyetca camel K 
43 pacTBOposB B GeH3oule H B Kay4yKe. Hamu JeTasbHO MCCe4OBaH STOT Npollecc 
uw ycTanoBleHo, uTo D2HA xumuyecku pearupyeT C HEKOTOPbIMM H3 AKTHBHBIX 
rpynn (o603Ha4uHM YuCO 4X n*) MOBepXHOCTH OKHCAeHHBIX CcaxK. ITpegnona- 
ras, uTo n* rpynn pearupyioT OumosekyspHo c P2ZHA, AesaKTHBUpyACb TIpH 
3TOM, JIerKO paccuHTaTb, ¥To Ha 1O0A* moBepXxHOcTH CaxKM NPHXOMMTCH AaKTHB- 
HbIX UeHTpoB: B cayyae caxu K—0,43, I—0,11, T; — 0,03; Koxi1—2,9. 
Ha 100 monexya xemucopOupoBaHHoro KHCMOposa IpHXofMTCA B Cilyyae Cau 
K —5,5, M—2,5, Kox-1—35,8 akTHBHBIX WeHTpos. McceqoBpaHHble KuCIOpog- 
cojepxKallue CaxKH MosBeprasuCcb JCHCTBHIO apoB @2HA B BakyyMe Jo Mou- 
Holl esakTuBalun n* WeHTpoB, Moce Yero BBOAMHCb B Kay4yK NoO,oOHO 
HCXOJ[HbIM Ca2%KaMs 

Ha yjuHamometpe mpu cKopoctn 10 MM/MMH OnpefeJAMCb MeXaHHUeCKHE Ta- 
PaMeTPbI BYJKaHU3aTOB: MPOYHOCT UCTHHHaA Py M MpOUHOCTb yCIOBHaH Py 


* MukpO3sieMeHTapHbI anaJIMS Ca?K BbIIOJIHeH A. C. Ilomoraii6o. 
** B TepBoii cep OMbITOB HCHOMbSOBaHbI CayKH, XAaPAKTePHCTHKH KOTOPbIX abl 


II. A. Tecuepom. : 
*k* Oro MOKagaHO Ha HaIeM OOpasue KAHaJIbHOM CaxKH MeTOAOM MapaMarHHTHOrO pe3sonaHnca 


p Unecrutyte xumuyeckolt pusnku AH CCCP. 
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OTHOCHTeIbHOe yJIMHeHHe MpH pasppipe L, 3aBHCHMOCTb: YAWIMHEHMe ¢ — UC- 
THHHOe HanpsxKeHue o. PaccuTEIBaIca MOLyb pH ¢=300% (Ego9) KaK OT- 
Homenue o/c. Onpeqenasicd paBHOBeCHBIM Mo,yib E.,. ONTHMYM TepMOByJIKa- 
HH3allMH JocTHraeTca panblue Bcero no L, 3atem m0 P, (Py) H MosKe TO Pee 
B ontumyme, FE., TeM Oovblle, YEM CHJIbHee OKHCJIeHa Carka. QTo cipaBeqJIHBO 
H JIM CHCTeM C paBHbimu V2 uM JIA CHcTeM C paBHBIMH S,. Tak, Eo y TK-7,5 
pape 15,6 xI/cm?, ay TT-60—9; y TK-24—18, y TH—12,7 u y TT-60—8 xI/cm?. 
PaBHOBeCHbIi MOjysb HeHanOJHeHHOrO ByJKaHH3aTa Tak2Ke paBen 8 KI/cM’. 

I. M. Baprenespm u JI. A. BawauuKolt ycranoBeno, uTo caka K MOBbILMAaeT 
Ew pesunp (7). W3 Haumx JaHHbIxX CyleqyeT, UTO YHCMO MpPOYHbIX CBA3CH Ka- 
yuayK — CaxKa Ha eWHHIy MOBepXHOCTH Cax%KH pacTeT CO CTeMeHbIO €€ OKHCJICH- 
HocTH. Hepasnopecublii MofyJlb Ego) B CHCTeMaX C paBHbIMH V2 H3MeHAeTCH B 
TOM 2Ke MOpAAKe, HO B CHCTeMaX C PaBHbIMH Sp, Eyo9 YMCHbIMAeTCA C pOCTOM OKH- 
ceHHocTuw caxKkH. Tak, Eg, y TK-7,3 papen 46, a y TT-60—67 xI/cm?, 
y TK-24—71, a y TII-60—117 xT/cm?. 

IIpoTuBonosoxKHoe BUIMAHHe XeMOCcOopOupoBaHHOrO KUCMOpOFa HA Ego, U Lo 
Ca@2KeBbIX TePMOBYJIKaHH3aTOB JI€PKO OObSICHHTb pasJIMYHOH MpHposol aycopo- 
IMOHHbIX MpPOWeccoB, BJIMAIOWJHX Ha 9TH MapamerTppil. Bananne cax Ha FE 
onpeseitetca XHMHYeCKOH aqcopOuHeii Kay¥yKa HEKOTOPbIMH M3 aKTHBHBIX 

ICHTPOB OKHCJICHHOH 4acTH MOBepXHOCTH, 


TaOnuna 2 Tora KaK Exo) B OCHOBHOM onpeyeiser- 
CA BaHepBaasIbCOBOH aycopOunelt Kay4y- 
KKaJ1 
ByaKann3at Seas K, 10-3 Ka, koTopasl OJoKHa ObITb CHJIbHee Ha 
yrulepoHOH YacTH NOBepXHOcTH (MOAPHbIe 


yudacTKH NJIOXO CMaU4HBaroTCA YIrJIEBOLOPO- 


Bes cau 22,4 182 JIOM). 

TT-60 24,2 16 [Ipounocrupre CBOHCTBa TepMOBY/IKaHi- 
pa pe oe . 3ATOB C paBHbimMH S, CueqyIouluM o6pa30M 
TK.60 11.6 (0001 3aBHCAT OT OKHCJICHHOCTH Cam: P, Gombe 
TK(o6pa6.)60} 12,5 09,0004 y CHCTeM C O€CKHCJIOPOHbIMH CarkamMu, a 


P+ MajlO 3aBHCHT OT OKHCJICHHOCTH CaxKH. 

OTO pasmMune, KOHEYHO, CBA3aHO C OoOub- 
1WeH 9aCTHUHOCTHIO (OOJIbIIMM yINHeHuem LL) BysIKaHH3aTOB Cc OecKHC- 
JIOPOMHbIMH CaxKaMu, 4YTO TakxKe ONpesesseTca XapakTepoM  aycopOunu 
KaydyKa Ha yIJIepOJHbIX H NOJAPHbIX yuacTKax MoBepxuHocTu. Jle3saxTuBaunsA 
KaHaJIbHbIX CaxK TocpeycTrsomM ®2HA mpuBoquT K 3amMeTHOMYy cHM>KeHHIO E,, 
(Ha 21—30%). Ogquako Eso, u Py IPH 9TOM BOspacTaioT, YTO OObACHAeTCA Wys- 
WIMM pacmpegeienHem caxu B kayuyKe. JJelcTBHTeIbHO, Ta30MpOHHIaemocre. 
(no Bo,opomy) cHuxKaeTcaA Ha 46%. 

OrmeTuM, “TO xHMHUeCKad aqcop6unaA Ha camkax ®O2HA, pacrsopennoro B 
KaydyKe, MpOTekKaeT O¥eHb MeVICHHO, axKe pH TemMepatypax ByKaHH3allun, 
BCJI€(CTBHE 3HAYHTEIbHbIX 3aTpyHeHHl ero Audpysuu B nomumepe. Ilostomy 
MOXKHO MPe{TOIOKATb, YTO IPH UCHOJIb3OBAHHH HCXOJHbIX CamK 3HaUMTebHAs 
[OIA AKTHBHbIX IWeHTpoB n* ycreBaeT pearupoBaTb C Kay4yKOM JO B3anMojeli- 
CTBHA C aHTHOKCHaHTOM. MoxkHo TakxKe 3aKJIOUMTb, ITO KayyyK nu D2HA 
pearupyioT C aKTHBHbIMH WeHTpaMu OHO NpAposb! (BO3MOXKHO, YTO n* — 9TO 
XHHOHHbI€ WIM MepeKuCHbIle PpylMbl Ha MOBepXHOCTH Carn). 

OkuCleHHe pasnMuHbIX TepMoByIKaHHsaToB CKC-30A uccmeqoBanoch mpi 
Temulepatype of 50 go 120° Kak no pacxogy @2HA, Tak nu no normomenuio KuC- 
Jopoya. CKOpocTh OKHCIeHHA CHMD>KaeTCH BCeMH CaxKamMu, Kora HanomHenne 
pple 60 Bec. ¥. na 100 Bec. 4. Kayuyxka. IIpu Mampix nanomHenuax caxa K 
yckopaeT okucenue (TK-7,3). KaramuTuyeckoe jelictBue caxku 9Toro Tuna 
omucaHo B wWHTepatype (*). B cucremax c GecKucOpogubIMM CaxKaMu KaTau3a 
He HaOojaetca (TaOn. 2). QuepruA akTuBalluM Mpomecca pacxoya P2HA B 
cucTemax C paBHbIMH V>, (£) wu npeqSKCNOHeHI{MabHbIit MHOMKUTeIb B ypaBne- 
uma Appenuyca (Ky) yMenbuiaiorca co crenenbio oKUCeHHOCTH caxK (Tab. 2). 

Tak Kak j\e3aKTHBalluA Apu nomonyy P2HA caxu K we cKaspipaeren CHAb- 
Ho Ha E, To Cheyer CuNTAaTb, YIO KaTaIM3 MPOMCXOJUT HE 3a CUeT AKTUBHBIX 
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WeHTpoOB N*. OTMeTHM, 4TOMexkyy EF u lg K, HaOmuoqaerca JIMHeHad 3aBMCHMOCTD, 
GTO XapaKTepHO (A KaTasWTHYeCKHX MpoweccoB. OyHako B HalllemM Clyyae 
€cTb cmeuMuyeckad mpHynHa yMeubiueHua K,. Y nepewncicHupix B Tab. 2 
cucTeM S, pacTeT CBepXy BHH3, COOTBETCTBEHHO YBeHUMBAIOTCH MpocTpaHcTBel- 
HbI€ 3ATPYAHCHHA PeaKIMH, TaK KaK paCTeT 4HCNO aCOPOMMOHHbIX WeHTPOB — 
aKUeNTOpOB paqukKanos. Pagukasbi rHOHyT, mH60 B3auMMoOjelicTByA C MOBepx- 
HOCTbIO CaxKH, JIMOO PeKOMOMHHPyACb B afCOpOMHOHHOM culoe. 

Hismenenne E., B Npowecce OKHCIeHHA TaKUX BYJKAHH38aTOB NO,YHHsAeTCA 
paHee yCTaHOBJeHHOH HaMH 3aKOHOMepHocTH (°), rpaduyeckuH BbIpaxaronselics 
U-oOpasnoli KpuBoli, yKa3bIBaloulell, 4TO B Hayame Mpouecca Mpeocbsmagaer je- 
CTpYKUMA, B KOHIe — CTpyKTypupoBanue. Caxa K 3amegqmseT mpomecc, yMeHb- 
IaeT CTeMeHb NaseHHA MOAYJIA MW MPHBOAMT 3aTeM K 3HaYMTeIbHOMY CTPYKTy- 
PupoBanuio. CHJIbHO OKHCJIeHHbIe CaxKH (Kox-1 H Kox-9) COBEPIeHHO MOaBuAIOT 
NeCTpykuuio, TOra Kak OeCKHCIOPOAHbIe CaKU WOMaBAAIOT CTPyKTypupoBaHHe. 
TakuM o0Opa3oM, JaHHbI€ MO KHHETHKe OKHCICHHA TepMOBYJIKaHH3aTOB C pa3- 
HbIMH CaxKaMH U JaHHble MO HSMCHeEHHIO MeXaHHYeCKOrO MapaMetTpa STHX BYJKa- 
HH3aTOB IIpH CTapeHHH MpHBOAAT K CJeyIOUleMy CormacoBaHHOMY BbIBOY. 
AKTHBHBI€ KHCOPOgHbIe PpyNMbl MOBEPXHOCTH Car%K KaTaIM3HPYIOT OKUCIEHHeE 
(cHw2KaloT E,) MH YCKOPHAIOT CTpyKTypHpoBanue. OctTambHaa YacTb MOBepXHOCTU 
CaxKU CosaeT CTepHyecKHe MpeNATCTBHA MpOTeKaHHIO IelMHOM peak (BTO- 
PHUHDIX Wemel). DTO CKa3bIBaeTCA KaK B YMCHbINeHHH 3HayeHuA K,, Tak WH BIO- 
WaBleHuu CTpyKTypHpoBaHHaA. 


Hayuno-HcceloBaTesIbCKHH WHCTHTYT Tlocrynua0\, 
peSHHOBOM MpOMbILIeHHOCTH 16 III 1956 
E HMTUPOBAHHAS JIMTEPATYPA 


1T]. A. Pe6Ouugzep, B. A. MaprapurtTos, )Kypy. pesny. mpom., II (1935). 
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PH3HTECKAA XHMHA 


r. Jj. JIKOBAPCKUMM 


QIIEKTPHYECKAA NMPOBOLUMOCTb H KATAJINTK YECKAA 
AKTHBHOCTb NJIEHOK CEPEBPA 


(ITpedcmaeaeno axademukom B. A. Kapeunom 21 IIT 1956) 


CepeOpo B KauecTBe KaTaIu3aTopa MpHoOpeso Oo/Ibuloe 3HadeHHE B peakIH- 
AX OKHCJICHHA, OCOOCHHO MPH Mpolecce NOyYeHHA OKHCH STHeHa, B KOTO- 
pom cepeOpo aABaeTcH HaHOoNee CECKTHBHBIM KaTau3aTopoM. Ilostomy ecTe- 
CTBCH€H HHTepec, MpOABJAeMbIM K BbIACHECHHIO Me€XAHH3Ma KaTaJIMTHYeCKOrO 
yelicTBuA CepeOpa B 9TOM TIpolecce. 

Mspectuo, uTo cepeOpo agcopOupyeT KuCOpO MPH MOBbILMeHHbIX TemMeparty- 
pax, Ip 3TOM KOJH¥ECTBO KHCMOPOa COOTBETCTBYeT HECKOJIBKHM MOHOCJIOAM 
(1); mepppli MonocnoH aycopO6upyeTca oueHb ObICTpoO, a HocTefyioujue Oowee 
MeyeHHo (7). [Ipa ayqcopO6uuu Kucnopoya cepeOpxAnple MIeHKH Ha CTeKJIAHHOM 
BaT€ 3aMeCTHO TOHMKalOT CBOIO QIeCKTpOMpoBoguocts (?), mpH oOpaboTKe xe 
9THJICHOM MpOBOAUMOCTb CHOBa NoBpuaeTca. AnHasorMyunble HaOJIOZeHHA Cye- 
JaHbl Ha WJIeHKaX HMKeIA HW Jpyrux MeTawo0B (‘). 

Hccneqopanvio KMHETHKH HM MeXaHH3Ma TIpowecca OKHCIeHHA STHeHa Ha 
cepeOpe nocBalleH pay, paOoT kak B CCCP, Tak u 3a pyOexom (°). OqHaKo Bce 
elle HeT ACHOCTH B BOMpOce O Me€XaHH3Me KaTaJIMTHYeCKOTO JeHCTBHA Cepeo- 
pa. B cBa3H C BO3MOXHbIM 3JIEKTPOHHbIM XapaKTepoM KaTaJHTuYeCKOrO jeH- 
CTBHA MeTAJJIOB H MOJIYNpOBOAHHKOB (°) Ka3asOocb WeecooOpasHbIMH MCHOJIb- 
30BaHHe MeTOJa HCCIEOBAHHA MpOBOAUMOCTH JIA PCUICHHA YKa3aHHbIX BOMPOCoOB 


QKCNeEPHYUMCHTANTbHAA WACThH 


CepeOpo oTvlaraiocb Ha CTeKJIAHHbIe HHTH AMamMeTpom 5—7 yp. B KOJIMUeCTBE 
9 Bec. %. IlopepxuocTb, u3MepeHHas MeToyom BET, cocrasasua | m?/r KaTasn- 
3aTopa (noBepxHocTb HuTeH 0,4 m?/r). PaccuuTannaa TouMMHa MWvIeHKH ObI- 
Ja topayka 10°° mm. Tammou “3 TaKHX HUTell 3axKUMaICH B TpyOKe mMexyy 
BYMA CepeOpAHbIMH SJIEKTpOaMH C BbIBOJHbIMH MOJIMOACHOBLIMH KOHTaKTa- 
MH. PeakTop HarpeBaJsiCd B MapaX pa3JIMYHbIX %KHAKOCTel Cc T. Kun. OT 78 JO 
253°. IIpopoyumocTb TaMnoHa KaTaJH3aTOpa u3MepAach KOMMeHCalLHOHHBIM 
MeTOJOM C 3€PKaJIbHbIM FaJIbBaHOMETPOM MH HH3KOOMHbIM TOTeCHIMOMeTPOM, IIpH 
MOCTOAHHOM TOKe B 6 Ma, C TouHOCTHIO 0,001 oma. IIpeqBaputenbHo Opiia mpo- 
BepeHa BbIMOJIHAe€MOCTh 3aKOHa Oma. PeakunaA OKMCMeHHA STMIeEHA U3y4aNacb 
B MIpOTOYHOH CHCTeMe, IPH HCNOMb3OBaHHKM OObIMHOM MeTOUKH. 


PesyabTaTH H3MepeHut 


B armocdepe BosflyXxa dIeKTpHyecKad MpOBOAUMOCTb KaTaJIM3aTopa MOHH- 
*KeHa; Ip MpvOaBJIeHHH K BO3AyXy HeOO/MbIUIOrO KOMMUeCTBA ITHIeHA OHA pe3kKo 
nopbiiaetcn. [Ipu nenpeppiBuokk paSoTe KaTaIM3aTopa B MOCTOAHHBIX YCIOBHAX 
ero KaTaJIMTHYCCK AA AKTHBHOCTb (BbIParKaemas B IIpOMeHTax IpeBpallenua STHIeC- 
Ha B OKMCb 9THJeHa), Tak 2K KaK CeCKTHBHOCTh HW MpOBOAHMOCTD, COXpaHAlor- 
CA MOCTOAHHBIMH (MoCe HeOombIOrO Mepuosa cTaOvsIM3allHH), YTO 1OKa3aHo 
Ha puc. 1. [Ip 3amene sTuneHo-Bo3yqyuHolt cmecn (1—2% stuena) BO3]{YXOM 


tes 


TIPOBOJMMOCTh CJIOH pe3kO TaflaeT, pH 3aMeHe YHCTHIM STHJICHOM — HeCKOIbKO 
MNOBbIMAeTCA. XapaKTepHO, YTO MOJY4eHHbIli TAKUM OOpasoM KaTasmH3aToOp Oec- 
Me€uHBaJI B STAX YCOBHAX CpaBHHTeIbHO BHICOKY!0 r'IyOHHY TpeBpalllenuA 9TH - 
seHa (oKoI0 40—50%) Hu BbICOKYI0 MOCTOAHHYIO CeneKTHBHOCTS (OKONO 65%); 


TaKOH NOKa3aTelb CeJIEKTHBHOCTH COXpaH 


AJICA B JlaJIbHeHLIeM TIpH 3HadGHTeJIb- 


HbIX KONeOaHHAX AKTHBHOCTH. OTH H3MeHEHHA AKTHBHOCTH MNpOHCxoOfAHJIW pH 


nepepbiBax B paOoTe KaTa- 
aM3aTopa. Kak BuHO H3 
puce. 2, Bcerga HaOmoqaetca 
MOJHaA -CHMOaTHOCTb H3Me- 


HeHUH MPOBOAMMOCTH Hf Ka- Cao 
TaJIMTHYeCKONH = AKTHBHOCTH ; 
IIpH MOCTOAHCTBe CeeKTHB- 
HOCTH. G55 
IIpu u3MeHeHuu Temme- 70 | % 
paTypbl MpoBog_uMoctTh Ka- 60 
TalH3aTopa B  aTmocdhepe 50 
«CTaH]apTHOH» CMecH H3Me- 40 \ 
HACTCA (MO MpxAMol (cM. 50 
puc. 3). Huxe 100—110° at 


H3MCHCHHA MpOBOJHMOCTH B 
3aBHCHMOCTH OT COCTaBa ra3a 
MOUTH HE IIPOHCXOJHT, Tak 
2KE KaK HE IIPOHCXOQUT H 
CaMa peaKUWA OKHCJICHHA 
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STHJICHAa; BbILUe KE ITOH TeMMeparTy pbl IpOBOAUMOCTb B BOSYXe MOCTeMeHHO Maja- 
€T, aB STUJICHE HECKOJIBKO pacTeT. OTCYTCTBHE peakIHH OKUCJICHHA STHJIEHA HH3- 
ME€HEHH MPOBOAMMOCTH B 3aBHCHMOCTH OT CocTaBa rasa pH TemMepatType HuKe 
100°, a Takxe HEMOCpeACTBEHHBIe HSMepeHHA aCOpOMHH KUCMOPONa yKasbIBaloT 
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| W3 anHbix TpoBOHMocTH Cuesy 


G 
B peaKUHH OKHCJICHHA QTHUJICHA COOTBETCTBYET ACOpOUHi II 


20% aycopOupoBaHHorO 3a HeCKOJIbKO, 


* Yamepenua mposesentt H, B. KyabKosol.} 


8 JAH, r. 110, Ne 4 


Ha TeCHYIO CBA3b 9THX SABJICHHH C 
AKTHBUPOBaHHOH acopOuneH KUCJO- 
poya Ha cepeOpe: npu 100° 3a5 yac. 
ajcopOupoBanocb Toubko 0,13 Mo- 
HOCJIOA KUCMOpOa, B TO BPeMA Kak 
mpu 220° moHocsIoH KHCIOposa ax- 
cCopOupoBaJICA Ha HECKOJIbKO MHHYT, 
mp qapmenuu 0,15 mm pr. cr.* 

KpuBbie CKOPOCTH H3MeHEHHA CO- 
IIPOTHBJICHHA CJIOA KaTasH3aTopa B 
aTmMocdbepe BO3yXa MIpH pasHbixX TeM- 
nepaTypaxX aHaJIOrHunbl KPHBbIM CKO- 
poctu aycopouuH. M3 coornomenua 
BpeMeHH, MOTPpeOHOrO [IA OMMHAKO- 
BOO OTHOCHTEJIbHOrO H3MCHEHHA CO- 
npoTuBeHuA (CM. puc. 4) Mp Tem- 
nepatypax 132, 153 u 218°, Berauc- 
JieHa 9HeprHA aAKTHBALMH, paBHasi 
oxouo 13000 Kaa, YTO COOTBETCTBY- 
eT BeIHYHHeE SHEPrHH aKTHBALLNH 
AKTHBUPOBaHHOH aj[copOWwHH KHC0- 
poga Ha cepeOpe, ompeyeteHHon px- 
NOM aBTopom (',’). 


eT, UTO CpeqHAA aKTHBHOCTh KaTaJIW3aTOpa 


puOmusutTeibHo 10— 
yacoB KHCAOposa; pH MOBbIIMeHHH 


w 


KOJIHYECTBA aCOpOUpOBaHHOrO KHCJOPOAa AKTHBHOCTb H NPOBOAMMOCTb CHH= 
2KaloTcs. 

M. MV. Temxunu H. 5. Kyapkosa npeqmouaraior (?), yro npw aqcopOuuH Kuc- 
jlopoyja Ha cepeOpe (a TakxKe pu peakIWWH OKUCIeEHHA), KPOMe o6pa30BaHHAl 110- 
BePXHOCTHOFO MOHOCJIOA, IPOHCXOMHT JOMOMHUTEbHOe, Oouee MeAJIEHHOe TOPO 
IeHHe KHCOpoga COeM MeTaJINA, HEMOCpeACTBEHHO NpHeraiowluM K NOBEpXHO- 
ctu. Ham jjaHHpie mo nepHoquyecKoMy 
KOseOAHHIO AKTHBHOCTH H MpOBOJUMO- 
CTH, a TakxKe HaOmloqaemad HeyCTONUH- 
BOCTb B HavaJIbHbIli WepHoO padoTb! Ka- 
Tamu3aTopa (cm. puc. | u 2) Takxe, Be- 
POATHO, CBA3aHbI C KOeOaHHAMH KOH- 
ILEHTPalluv KUCOpOAa BMOBeEpXHOCTHOM 
cmoe. | 

VissecTuo, uTO Hapsxyy C OKHCbIO 
3THeHa Ha cepeOpe Bcerjga OOpasyeT- 
CH yrsleKHCIOTa H BOa, IpHyeM CeseK- 
THBHOCTb Ipowecca NO OKHCH 9THIIeHAa 
OObIMHO KoueOseTCH OKONO 60—65%. 
Cepe6po ABAAeTCH €HHCTBEHHbIM Ka- 
TaJIM3aTOpOM, Ha KOTOpOM oOpa3yeTcA 


8 


25 


(ene 


20 80 100 150 §=200° 


Puc, 3 OKHCb 9THeHa, JpyrHe %e MeTAVJVJIbI 
BeJ[yT TIaBHbIM OOpa30M K TIOJ1YYeHHIO 
yIJICKHCJIOTHI. 


Hanpaumpaerca mpeqnouoxenne, 4To cnelupHyHOCTh cepeOpa oOyCOBJIH- 
BaeTCA OCOObIM COCTOAHHEM KHCIOpoOfa Ha cepe6pe. B To BpeMA, KaK Ha Jpy- 
ruX MeTaJilaX Ip AKTHBAPOBaHHOH acopOunH KuCMOpOa OOpasylOTCH ATOMHbIE 
HOHDBI, BbISbIBAIOUIHe CropaHveowePHHoB JOCOs, Ha CepeOpe MOXKHO MpeMOMORKUTS 


oOpasoBaHue MOBEPXHOCTHIX MOJIAPHbIX MOHOB THA O, (uM Oz ), KOTOpoe aHa- 


JOPHYHO OOpas0BaHHl0, HaMpuMep, BNOMHE yCTOMUMBEIX OOBEMHbIX COeAHHCHHL 
KO, (HH KeOe), u3yueHHpix V1. A. Ka- 


3apHOBCKHM H Jp. (8). Oneprusa cBa- Yo - 
218 
3H ATOMOB KHCIOPOjla B TAKOM HOHE Coc- oF 
TaBsIAeT OKOIO 86 Kan, T. e. 3/, 9Hepruu 
CBA3H B MOJIeKyJe. ‘ 1592 
IIpH akTuBupoBaHHol aycop6unu 20 


KHCJIOPOJla TaKOrO THIla BO3MOKHA Jla- = 


N 
jee peakIMA 110 MpHMepHol cxeme *: 15 192° 
Oz +e [0] ] (1) 0 
CH: CH, 
a a 
[O,] + ! ae | {-[OFl. (2) 57 700) mu. 
CH, < 
Puc. 4. Ckopocrb w3mMeHeHHs CONpOTHBIe- 
Tlopepxuoctupiii won [07] unu [O77] URI SEONG NEAL 
BXOJHT, BEPOATHO, B COCTaB TOBepx- 
HOCTHOrO oKuCcIa Ag** O-, cymlecTBoBaHve u CTpoeHue KOTOpOrO HesaBHO 


OKOHYAaTeIbHO joKa3sano (°). Tlocnequui von Kucopoqa Hecneluduyen u 
BBISbIBACT OKUCICHHE STHIeEHA JO CO, yepes NepBHIHbIE NPOMExKYTOUHbIe OOpa- 
30BaHHA: : 
[O-] + H,C = CH, + [HOCHCH,]- 2CO, + 2H,O +e. (3) 
(yenoBHO) 
iA Jabuetuero OKUCIeHHA MpoMeExyToUHOro oOpasoBaHHuaA Tpedyercs 
ee 2,5 MONeKYsIbI KUCMOpoga, NOITOMY OOuLaA CKOPOCTb TakOroO Tipolecca Joul- 


* CkOOKH O603HaUAaIOT alcOp6upOBaHHoe, cocrosHue. 
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2KHa ObITb HHXKE TepBoro, uTO H HaGvOJaeTca IipH TemmepaTypax oKosio 250°; 
MIpH Oowee BbICOKUX TemMepaTypax, ecTecTBeHHO, 13 MOJIAPHbIX HOHOB TIpeumMy- 
IlecTBEHHO OOpasyloTcA aycopOupoBannpre noubi [O~~]; npH 9TOM CeeKTHBHOCTS 
mpouecca nagaer. Pasunita B MpOBOAUMOCTH Cepebpa B ITHJEHE H B BOSyxe BCE 
Oonee yBemuunBaetca*. ' 

IIpeqmoxennolt cxemoli merKko OObACHHETCH OOHIUHOe MOCTOAHCTBO ceJeK- 
THBHOCTH Mpouecca pH 200—250°, HecmoTps Ha KoneOaHuA oOnIeli aKTUBHO- 
CTH, Tak Kak o6€ peakuwH (2) u (3) cBaA3aHBI C OHUM HCTOUHAKOM KUCHOpoa 
[O.]. Ora cxema cootserctayer u HaOmo,aBLIeMyCaA H3MeHEHHIO MpoBoAUMOCTH 
CepeOpa: NpH aqcopOunn KHCHOposa Mpoucxo_UT nepexog seKTPOHOB B Og 
(uM O: ), YTO HM BbISBIBACT YACTHUHOe CHHKEHHE MPOBOAUMOCTH TaKHX IWIeHOK 
CepeOpa; Ip peak xe, Koya Mepexog_auve Ha MoweKyuIbI O2 3eKTPOHBI 
TYT 2%Ke BOSBpalllaoTcA OOpaTHO, NPOBOAMMOCTh MocToAHHa (pH NOCcTOAHHOK 
AKTHBHOCTH) H HM€€T CpaBHHTeJIbHO BbICOKOe 3HaueHHe, OIH3KOe K 3HAYeHHIO 
MPOBOAMMOCTH IIJICHOK CepeOpa B BOCCTaHOBHTeMbHOH aTMocdepe. CreqyeT pH 
3TOM YUHTHIBATh HaJIHYHE KOHTAKTHOPO CONPOTHBJeCHHA Me@KTY HATAMH KaTasu- 
3aTopa H ero H3MeHeHHe TIpH aycopOunn. Bpiapsenue 9THX 3aKOHOMEPHOCTeli 
ABJIACTCH SagqayeH JasbHeMilero uCCTeqOBaHHA. 

B SKCHepHMeHTaJIbHOH YaCTH paOoTbI IPHHUMasM yyacTue: Ha paHHei cTa- 
quu C. K. Epmakosa, B JambHetmem A. WU. Tomuuaosa. 


@Mu3HKO-X4MHYeCKHH WHCTHTYT Tocrynu.10 
um. JI. A. Kapnopa 20 III 1956 
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Jlokaagn Axagemun nayr CCCP 
1956. Tom 110, Ne 1 


P®H3SHTECKAA XHMHA 


VM. F. MAXAMJIOB u B. A. LU YTHJIOB 


CKOPOCTb 3BYKA H COKHMAEMOCTH BOJLHbIX PACTBOPOB 
HEOPrFAHHYECKHX KHCJIOT 


(I]pedcmaeaeno axademuxom H. H. Tepuaceem 2 IV 1956) 


B mpeneiymeli padote (*) cooOulanocb o pesybTaTax H3MepeHHs CKOPOCTH 
YAIbTPasBYKOBbIX BOJH B BOAHbIX PacTBOpaXx Covel B WIMPOKHX Mpeedax KOH- 
IeHTpallult H TeMiepatyp. B stot padote Opluio MOKa3aHO, YTO, HCNOIb3yYA JAHHbIC 
10 H3MepeHuIO CKOpOCTH 3ByKa B paCTBOpaX, MOXKHO CYyJ\HTb O KayeCTBeEHHOM 
BIIMAHMM Ha CTPyKTYPy BOI Pa3/IMYHBIX KATHOHOB MH aAHHOHOB, 

B cpere 3THX HCCeLOBAHHH MpefcTaBseT HHTepec H3y4eHHe BJIMAHHA Ha 
CTpyKTYpy pacTBopa NpoTOHa —¥YaCTHUb, uMeloulel HaMMeHbUIMH payuyc u 

HaWOOJee CHJIbHOe IIEKTPOCTATHYeCKOe T10- 
ye. C 9sToH Weblo Hamu Oplia u3sMepeHa 
CKOPOCTb 3ByKa B pacTBOpax HeopraHuyecKux 
KucsioT: HCl B npeqemax KOHILeHTpaluu OT 
4,9 no 27,0%, HNOs B upegenax oT 14,5 jo 
61,0%; H,SO, B upefenax of 4,2 yo 91,3% 
M B \Malla3soHe Temmepatyp oT 15 yo 95°. 

Hsmepenue CKopocTH 3ByKa MpoH3Bo,M- 

80°  MOCb ONTHYCCKHM METOJOM, OCHOBaHHbIM Ha 
692 CMoubSOBaHHH sIBIeEHMS nupppakuun cBeta 
Ha YJIbTpa3BYKOBbIX BOsHax. Mccneqyempie 

49° pacCTBOpbi NOMeLaIHCb B KBaplleBylO repMe- 
20°  TUYECKA 3aKPbITYIO KIOBeTY, HMMEIOILyIO Ba 
MJIOCKO-apaJWI@IbHbIX OKOUIKA JIA Tponyc- 
KaHuA CBeTa WH BHaAHHbIM KBapleBbi cTep- 
2K€Hb, TIO KOTOPOMY BBOJMJINCb BHYTPb KIO- 

0 Dime ane, BeTbI YJIbTpasByKoBbIe KoOeOaHuA. M3mepe- 
HMA CKOPOCTH 3ByKa IPOW3BOMIMCb Ha 4ac- 

Puc. 4 tote 6 Mru. Tounocth u3mepenuit 0,05— 

0,08%. 

UcceqoBaHHble KHCJIOTbI! MaPKM XY JOMOMHHTeIbHOH OUMCTKe He TMOBep- 
ramucb. UncToTa KHCOT MOATBEp*Kalacb XOPOLIHM COBMAaJeHHeM H3MepeHHbIxX 
HaMH 3Ha¥eHHM MJIOTHOCTH C TaOMUHbIMH JaHHbIMH. IIlnoTHOcTh u3Mepsacb 
MIMKHOMeTpoM C TouHOCTHIO AO 0,000! r/cm?. 

Baio HalieHO, UTO CKOPOCTb 3ByKa B BOJHbIX PacTBOPaX HCCIEOBAHHbIX 
KHCJIOT HMeeT HM TeMMepaTypHbI HM KOHUeHTpalMOHHbI MakcuMyMpbl. ITepspiii 
crulaxKHBaeTCH TPH YBeIMYCHHH KOHILCEHTpauH UW UCUesaeT IPH KOHIWEHTPalUuAXx 
25—30%, BbILIe KOTOpbIX TeMMepaTypHaA 3aBHCHMOCTb y BCeX KHCJIOT MOCTe- 
Me€HHO HepeXOAUT B JMHeHHYIO. 

KonIeHTpalHOHHbIM MaKCHMYM TeM OTYeTJIHBee, UCM HHKe Temmepatypa. 
C moppilleHwemM TeMMepaTypbl MaKCHMYM CIVla2KUBaeTCA HW CMelLaeTCA B CTOPO- 
HY M@HbIUHX KOHUeHTpalwi. Takum oOpa30M, pacTBopbl CHJIbHbIX KHCJIOT Be- 
ly? ceOA NOMOOHO BOAHIM pacTBOpaM OpraHHyeCKHX KUCJOT H CHupToB. Ojua- 
KO, B OTJIMYME OT STHX PACTBOPOB, y KOTOPbIX KOHILCHTPallMOHHbI MaKCHMyM 
CKOPOCTH 3ByKa HaOJIO{aeTCH MPMMepHO pH OMHOH Hu TO Ke KONMeNTpaLHHn 
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20—30% , B pacTBopax HeopraHHyeckuXx KHCIOT MaKCHMYM HaOylojlaeTcs tpn pa3- 
HbIX KOHIeHTpalMAx (B pactBopax HCl npn 15%, B pactsopax HNOs nu 
H.SO4 mp 50%*). Sto ormmune cBa3aHO Cc TeM, UTO B pacTBopax MOJIeKYJIbI 
H€OPraHMyYeCKUX KHCJIOT B SHAYHTEIbHOH Mepe JMCCOMMUPOBAHLI, ff MOHbI OKAa3bI- 
BatoT HHOE BUIMAHHe Ha CTPyKTYPy BO/bI, YEM FHAPOKCHJIbHbIe rpynibl Mose- 
KYJI CHMPTOB HW OpraHWueCKHX KHCJIOT. 

Ha pue. 1,243 noka3ana @KHMaeMOCTb paCTBOPOB KHCOT B 3aBHCUMOCTH 
OT KOHICHTpalu MpH pa3sviM4HbIxX Temnepatypax. M3 stTux pucyHkoB BUAHO, 
4TO KOHWCHTp allHOHHbIe 3ABHCHMOCTH CXKHMACMOCTH HMCIOT MHHMMYMBI [JIA BCeX 


KHCJOT. OTH MAHHMYMBI, TeM rvlyO2Ke, YeM HIDKe Temnepatypa. Temmepatypupie 3a- 
BHCHMOCTH C)KHMaeMOCTH 


pacTBOpoB HeEOOJIINHX 
KOHIUeHTpallul TakxKe 
HMe€lOoT MHHHMyM. 
Vispectuo, To. qa 
PpacTBOPOB Cole KOHIWeH- 
TpalWHOHHaA 3aBHCHMOCTb 
CoKHMAeMOCTH XOPOLIO 
OMMCbIBaeTCH (bopmy.ol 
8 = By — Ac — Bc32, (1) 


‘ 


80° 


rye 8) — CKHMaeMOCTb 
YHCTOrO = pac TBOpHTesA, 
C — MOJIAPHaA KOHILeHT- 
pauua, A u B— uncano- 
Bble = KoadpPuUveHTp. B 
39TOH dopmye  yuTeHo 
B3aHMOJCHCTBHE HOHOB C 
MOJI€KYJI4MH pacTBOpHTe- 
JIA, BbITeKarolulee v3 TeO- 
puu JleOaa (*)(unen Ac), 
WH B3aHMOJeCHCTBHE HOHOB he ee ne ee ee 
MexKy coOoH, jarouree 
qeH Be'l?, xapakTepHbIit 
Wid MOfemH Teopuy JIe- Puc. 2 

6ax — Tvoxkens [3]. 

M3 HaliMx IKCMePpHMeHTAJIbHbIX JAHHbIX CJleqyeT, 4TO, BOMpeKH yTBepx]e- 
Huam IT. IIpo3opopa (4), pacTBopbl KHCIOT He yOBNeTBOpAIOT dbopmysie (1). 
SToro, KOHeYHO, H CueOBaIO OKUaTb, TAK Kak tbopmMyvia (1) He y4unTpIBaeT 
CKHMACMOCTH CaMHX KHCJIOT, MpeHeOperaTb KOTOPOM MO CpaBHeHHIO CO CKH- 
MA€MOCTbIO pacTBOPHTeIA HeIb3A. B CulyYae pacCTBOPOB KUCJOT (bopmy 10H (1) 
MOXKHO I0JIb3OBaTbCA TOJIbKO IIpH MaJIbIX KOHWeHTpauusAX. [IpH HekoToOpow octa- 
TOUHO GOVIbINOL KOHMEHTpallHH pacTBop OOpasyeT KOMIWIEKC, HMeIOULMH MUHUMAaIb- 
HY1O CKMMAEMOCTb, BOS3MOXKHO, HAOMHHAIOWM COOH KpHCTasoruypar. Pas- 
OaBsIeHHe TaKOFO KOMIIeKCa IIPHBOJUT K H3ObITKY B PaCTBOPe «PbIXJIOH BOJbI», 
H CKHMAeMOCTb ero YBeJIHUHBaeTCA. 

C gapyrou cTroponpr, qoOapmenve KUCOTHI TakxKe YyBeIMUNBaeT CKUMAC- 
MOCTb pacTBopa, Tak KaK CKHMACMOCTb KHCJIOTHI OOJIbILIe C2KHMAEMOCTH 9TOFO KOM- 
TlJIeKca. 

Visyyai KONMeHTpalMoHHble H TeMMepaTypPHble 3aBMCHMOCTH CKHMAeMOCTH 
PaCTBOPOB KHCIOT, MOXKHO CYAHTb O Ka¥eCTBEHHOM BAMAHHM Toro WM MHOrO 
HOHa Ha CTpyKTypy Bofpl. EcTb pce OCHOBaHHA Mpequosaratb, uTO, HallpuMep, 
anuou NOs mauo BsIMAeT Ha CTpyKTYpy BOJbl, TaK KaK THI CBA3H STOrO aHHoHua 
C MONeKYJOM BObI CyH{eCTBeHHO HE OTJIMYAeTCH OT THMA CBA3H M@EK]y ABYMA 


60° 


* TIpw temmepatype 20°. 
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MONeKYJaMH Bob. Takum oOpasom, B pacTBopax NHOs rviaBHoe BuINANHe Ha 
CKHMACMOCTb HMeeT IIpOTOH. 

V3 HallivX SKCMepMMeHTaJIbHbIX JaHHbIX CleyeT, YTO pacTBOPbI HCl umeror 
©@KHMaeMocTb OOsbuIyIo, yeM pacTBopp! HNOs mp Tex 2Ke MOJIAPHbIX KOH- 
WeHTpauuax. Orcioja cuelyet, YTO aHHOH Cl” OKasbiBaeT 3aMeTHOE PasPbIXJIAIO- 
mee elicTBue Ha BOY. OTOT BbIBO HAXOAHTCA B XOpoleM CorwmacuH C TOMY HCH 
HbIM HAMH paHee BBIBOJOM, KOTOpbIt ClleqyeT H3 H3yYeHHA PaCTBOPOB Cove Cy. 

a Take C Pe@HTTeHOBCKHMH JlaH- 
mt HbIMH (°). ITOT (:bakT yCHJIMBaeTCA 
i ene BCIeACTBHeE TOTO, UTO CTeNeHb 
juccounayuHH HCl Oomnpuie, yem 
HNOs. 
Kpome yka3aHHbIX SBJeHHH, 


40 Ha BeIMYHHY CXHMAeMOCTH pacT- 
S BOPOB JOJDKHa, KOHC4HO, OKa3bI- 
S BaTb BIMAHHe HU TugpaTauna 
& rpynn OH neuccolMMpoBaHHbix 
36 moseky) NHOs u H,SOa. O70 


ABJICHHE JOJKHO ObITb OCOOeHHO 
3a4MeTHO B pacTBOpax CepHOH KHC- 
JIOTbI, TaK Kak CTeMeHb J{MCCOMM- 
alu STOH KHCJIOTbI 3HAYHTeJIbHO 
MeHbiue, uem HNOs. Jlelicrsu- 
T@JIbHO, KOHICHTpalWOHHad 3a- 
BHCHMOCTb CKOPOCTH 3ByKa B pac- 
TBopax H.SO. umeet ogy ocoOeH- 
HOCTb, KOTOPaH MOJHOCTbIO OTCYT- 
W- @ dH We 60 tb 18 BW HW oppyer m pactsopax HCI. B pacr- 
Drees Bpopax H,SO.s, nomumMo wmMpoKoro 
MaKCHMYMa CKOPOCTH 3BYyKa IIpu 
KOHWeHTpalun ~ 50%, HaOsoqaeTcA ele oTUeTIHBbIM MHHAMyM pv KOH- 
WeHTpaluH ~ 5%. OTOT MHHAMYM TeM OTYCTJIMBel, YeM HWKe Temmepatypa. 
B pactrsopax NHOs 9ToT MHHHMYM TOJIbKO HameuaeTCa. 
Ja OObCHEHHA STOPO ABJCHHA MPHXOMMTCA JOMYCTHTb, TO MpH HeOob- 
INMX KOHICHTpalHAX, KOFa OOJbUIMHCTBO Momeky HSOa quccounupoBano, 


aHHoH SO, OyjeT BCe %Ke B HEKOTOPOH CTeMeHH KOMMeHCHPOBaTb YIMIOTHAIOULee 
qeicTpve mpotona. IIpu janbHeiem yBeIHYeHHH KOHUCHTpalMn B pacTBope 
OyAeT NOABIATHCA BCe OOJIbUICe YHCIO HEAMCCOMMMPOBAaHHbIX MOJIeKyJI, TPHI- 
paTalus KOTOpbIX MOBeeT K YMCHbINCHHIO C2KHMACMOCTH, a JICKTPHUCCKH HelT- 
pamM3oBaHHaxt rpynma SO4 pasppixJmiollero JelicTBHA OKa3bIBaTb He Oyyer. 

OTO ABJICHHe HCKa%KaeT KOHMCHTPalHOHHYIO 8ABMCHMOCTb CKMMAeMOCTH pac- 
TBOpoOB H»SOa, BemeqcrBue vero @opmysa (1) B WaHHOM culyyae He ompaBybI- 
BaeTCA WU MPH MaJIbIX KOHICHTPalHAXx. 


JleHHHrpayckuii rocyapcTBeHHbIii yHuBepcuTer Tlocrynnsio0 
um. A, A. )Kqanopa 29 III 1956 


UMTMPOBAHHAA JIMTEPATYPA 


‘HW. VY. Muxataos, )K®X, 30, No 2 (1956). 2 P. Debye, Festschrift H. Zang- 
Seipmeo mE O Ce (L9ap)s * PP. Deb ye,2E, eet ekiel, APhysi 7555 04 ales aos (1923). 
“Il. Ilposopos, )K®X, 14, 384.(1940); 14, 391 (1940). 5 A. ©. Ck pbmes- 
cKuHU, Crpoenve u dusuuecKHne CBOLCTEa BelIeCTBa B 7KHAKOM cocTrosHHH, Mavep. coseu. 
Kues, 1954, erp. 27, 
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BHOXHMHA 


O. E. BASOB u TI. HW. WEATJINH 


K BOITIPOCY O CTPYKTYPHbIX B3AHMMOOTHOWEHUAX 
MEXKILY MOJIEKYJIAMH AHTHIFEHA HW AHTHTEJIA 


(ITpedcmaeazeno axademuxom A. JI. Cnepancxum 12 III 1956) 


Bompoc 0 MexaHHu3Max BbIpaOoTKH cHeyMpuyecKNX aHTUTeN Hw UpHuMHaxX 
cmeuu@uyeckoro COeqHHeHHA aAHTHTeHOB co cneludbuyeckuMH aHTuTenamu 
ABNACTCA OJHUM U3 IWeHTPaJIbHbIX BOMPOCOB COBPpeMeHHOHM TeopeTH¥eCKONH UM- 
MYHOJIOrHH. 

PocnoycTByroujee ToOwKeHHe B HaCTOAULee BpeMA 3aHHMaeT TeopHs, BBI- 
ysunytaa B 1928 r. H. ®. [amanea, a 3aTeM pa3BuTas! PAZOM UCCTeqoBaTeel 
(*~°). CormacHo sToli TeopHu, MOMeKyMbI AHTHTe OOpasyIOTCA B KJIeTKaX peTu- 
KYJIO-SHAOTEIHA MON BIMAHHeEM IIpHCyTCTBHA B HUX OeMKOBOH MOJeKyJIbI AHTH- 
reua, CulyKallleH, oOpa3Ho TroBops, WiaOJIOHOM, Ha KO- 

TOPOM Kak ObI OTHeYATHIBAIOTCH BHOBb OOpasyrollnecs 
MOJIeKyJIbI Y~-roOysHHa. Coequnenne oOpa30BaBillux- 
CH TaKHM OOpa30M aHTHTes C TOMOJIOPHUHbIM aHTHTe- 


HOM MIpOHCXOJHT Tok feucTBHeM HecrielMduyeckux q 5 B 
mlo CBoeH Mpupose CHA MpHTAKeHHA Mex*KAy Moue- : 
KyJlaMu (THMa CHJI BaH-jep-Baanbca). CneyuduyHocTh Puc. 1. Mpegnonaraemaa 


2Ke STOTO COEMMHEHUA OOYCMOBICHACTNe LH MUYEC- CxeMa OCOpasoBaHHA AHTH- 
KHM paciupefeNeHHeEM Ha MOBePXHOCTH Lae fae ge 
OeIKOBOH MOJIEKYJIbI AKTHBHBIX PPYMMHPOBOK, Pac-  ayryann6ymuHOBOli — CbIBO- 
MOJIOMCHHBIX TAKUM OO6pa30M, YTO MOJeKYJIbI TOMOJIO- porku, B — auTuTen0 cbI- 
PHUHbIX AHTHTeCHOB, C OMHOH CTOPOHbI, H AHTHTeJ, C BOPOTKH MpOTHB aHTHAJIb- 
Jpyrou, ABJAIOTCH Kak Obl 3CPKaJIbHbIM OTpaxKeHHeM OYMHHOBOH CbIBOPOTKH 

Apyr Apyra. : 

BaarogqapaA cBoeli CTpoMHOCTH HM JIOrHYHOCTH 9Ta TeOpHxA Mowyana CceH- 
yaC MOUTH MOHOe Mpu3sHaHHe. OfHakO PAX MOMbITOK AaTb IpAMoe SKCHepHMeH- 
TaJIbHOe €€ JOKA3aTeIbCTBO OKAHUHBAJICA JO CHX MOp HeyayaMu, HW 9Ta TeOpHA 
10 CHO NOpy HOCHT B 3HAaYMTeJIbHOM Mepe rHMOTeTHUHBIM XapakTep. 

B cpBoel pa6orTe MbI pellIHJIM MOMbITaTbcs! HaMTH MOAXOfbl K IKCIEPUMeH- 
TaJIbHOMY pa3pelleHHIo aTorO BorIpoca. IIpexye BCcroO HaM Ka3aJIOCb Ba?KHbIM 
YCTaHOBHTb, OOaaloT JIM TOMOJIOPHUHbIe AHTHTEHbI WH AHTHTEO «3ePKaJIbHbIMM» 
110 OTHOMeHHIO Jipyr K pyry CBOHCTBaMH. 

Ecau mpegqmosoxkenHe 0 CTpyKTYpHOM «JOMOJHMTeIbHOCTH> AHTHTeHOB Hi 
COOTBETCTBYIONIMX AHHTe MpaBHJibHoO, TO CilefyeT O*KHaTb, YTO IPH HMMYyHH- 
3a Kpomuka oOpa3oBapuimeca anTuTena B (cm. puc. 1) 6ygxyT B CTpyK- 
TYPHOM OTHOUICHHM ABJIATbCA B KaKOH-TO Mepe 3€PKaJIbHbIM OTpa?KeHHeM aH- 
Tutena A; MpH WCHONb30BaHHH JIA MMMYHH3alMH aHHOH aHTHCbIBOPOTKH 
BHOBb OOpa3soBaBuiMeca anTuTena B OyAyT, 3epKaJIbHO OTpaxkaa CBOH aHTH- 
reH, CTpyKTyPHO yHOOOMATbCA MepBHYHO B3ATOMy aHTHTeHy A. 

Haut onsiT mpoBoqusca mo cxeme, MpeycTaBrenHol Ha puc. 2. Kak noKa3a- 
HO-Ha 93TOH cxeme, 2% pacTBop 91eKTpOopeTHYeCKH TOMOTeHHOTO CbIBOPOTON- 
HOPO aJIbOyMHHa YeMOBeKA, MMEIOULETO NOABHXKHOCTb OKOJO Oi lm Cy cek = Be 
(BepoHanoBbiit Oydep, pH 8, 6, HoHHaH cua 0,1), ucnombsoBauIcaA B KauecT- 
Be aHTHrena JIA UMMYyHuSalluM ABYX KpoMKOB. MmMMynnsalluio NpoBolun 0 
cnemyrouleli cxeme: 4 paga BHeesI0 BHYTPUBEHHO BBOAHAH 10 | MJ aHTUPeHa, BCero 
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mIpoBeyeHo 3 TakuXx erKeHese/bubIX WHKIAa*. Ha 10-1 Jeb y KPOJMKOB 3 yIHOW 
BeHbI Oba B31TA KPOBb, U3 KOTOPOli MIpHroTOBMeHa CbIBOPOTKa. OAHAKO THT- 
POBaHHe STHX CbIBOPOTOK NpH TMOMOMLM peaKUHH CBASbIBAHMA KOMIIJIeMeHTAa 
BbIABHJIO HEMOCTATOUHO BbICOKHH THTp aHTuTel (1 : 320). B caa3H c 9THM Yepes 
13 queii mocue KpoBonycKaHuaA KpOJMKaM OblwO CyenaHo elke No 3 HHbeKILHH 
yepes yeHb 10 0,5 Ma. THTpoBaHne NOJIYYeHHBIX 3aTeM CbIBOPOTOK NOKasao, 
YTO THTp aHTHTeJI B HUX paBeH 

2% pacmbap ena denterad ~=1 ::1200. STH cbIBOpOTKH Obwuin 
EDR LLL = Jump  CHOJIb30BaHbI 3aTeM B KayeCcT- 
1:1200 Be aNTureHa JIA HMMYHH3allMu 
3 Kyp, KoTOpasd NpOusBOsHMaCcb 


amt 


qeHb 10 0,O Ma u 4epes 14 


Corbopomka  npomub 
quel eure 3 TaKHX 2Ke UHbEK- 


GHITU- GMbUYMUHObIL OHMUTIEN 


MMMYHUBQYU 
ore eno S cleytyioulumM o6pasom: 3 BHYT- 
ie ae os 8 CUHBIX HHbeKUMH 4epes 
UHBEHYUA SS S$ PHMBIUI I I p 
© 


Popeworoung UVHBEKYUR 


Ss S 
Puna eee (iy uuu (yepes yeHb mo 0,5 Mul). 
i 4 Ha 7 yeub nocne nocjreqHeu 
Ana. Wok ~ Hopmantnan HHbeEKUHH TIPOH3SBOAUIIOCb TO- 
* coibopomka kypuybr TaJIbHOe KpoBonycKanne. THT- 


—=| 


CEHCUOGUMUSQYUA 


FbNEHUU Ha. 


POBaHHe NOJLYYCHHBIX CbIBOPO- 
TOK ITIPH MOMOMH peak CBs- 
3bIBaHHH KOMINJICMCHTa TIOKa3a- 


Wak HET JIO, YTO THTP CORepxKalluXxcA B 
Puc, 2. Cxema nocranopku onbira no usyyeHHIO crpyK- HHX aHTHTeN Obit pape | : 400. 
TYPHbIX B3AMMOOTHOWeHHIi MExKy MOeKyaMH aHTH- TlonyyeHHble ~KYPHHBIe CbI- 

Ber ee ee Se _ BOPOTKH OblJIH 3aTeM HCTIOJIb- 


3O0BaHbl WIA CeHcCHOnIM3alHH 
4 MopcKHxX CBHHOK (no 0,1 Ma no_KoxKHO). B kayecTBe KOHTpoma 4 Mop- 
CKHe€ CBHHKH OblJIM CeHCHOHJH3HpOBaHbl TaKHM Ke OOpas0M CbIBOPOTKOM 
HOPMaJIbHbIX, HEMMMYHH3HPOBaHHbIxX Kyp. Ha 31 yenb noce ceHncnOnmM3salHu 
BC€M C€HCHOMJIM3HPOBaHHbIM MOPCKHM CBHHK&M BHYTPHBeHHO ObIJIO HHbULUpO- 
BaHo 10 0,8 Ma 2% pacTBopa CbIBOpOTOHOrO asbOyMuHa YeoBeKa. PesybTaTBl 
9TOrO ONbITA TipesCcTaBJeHbI B TaO. 1. 


ay @nnariureaen| 


Peakyua anadusakcHH y MOpCKHX CBHHOK, CeHCHOHJM3HPOBaHHbIX KYPHHbIMH CbIBOpOTKaMH, 
B OTBET Ha BHYTPHBCHHOe BBeeHHe aJIbOyMHHa 4eJIOBeKa 


Z Cencn6uaM3anna PaspeularoulaicA HH beKILHA 
= - 

Fm aHTHreH H fata AO03a, . aHTHreH HU faTa AO3a, 

s Z HHbeKILHH Ma peakina HH beKILHH MI peakunnr 
1 Mumyxuaa CbIBOPOTKa 0,1 = 2%-H pacTBop aJIbOyMH- 0,8 +. 
2 kypHupl, 30 VII @eaa — Ha uemopeka, 31 VIII 0,8 es 
3 Oral — 0, 8* = 
/, nl 
‘ 0,1 — 0,8 oe 
59 | Hopmastpyas cprBoporkal 0,4 — | 2%-HpactTBop asmb6ymu- 0,8 — 
6 KypHup, 30 VII 0,4 — Ha uemoBeka, 31 VITI 0,8 — 
/ 0,4 — 0,8 ~— 


* Uacrb aHTHreHa nonana MO Koxy. 


Kak BHAHO 43 pe3yJIbTaTOB onbiTa, Mpe{cTaBsenHbIX B Tad. 1, MopcKHe 
CBHHKM, KOTOpbI€ Obl CeHCHOMJM3UPOBaHbl CbIBOPOTKOM KYp, HMMYHU3HpO- 
BaHHbIX “IPOTHBOAIbOYMHHHOM> KPONMUbEH CbIBOPOTKOM, B OTBET Ha BHYTPU- 
BeHHOe BBECHHE aJIbOyYMHHA YeNOBeKa [aM ACHY!O KapTHHy anacbHaKTHyecKo- 


* Haunnad co Broporo UHKIa, HHBEKUHK NPOHSBOMHIHCh NOce AecencuOusH3aLUH KPOJIHKOB 
no Bespeyke. 
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ro Woka (OfbIllKa, WXaHHe, BbI,eMeHHe MOH MH Kasla, yCusenHoe NOoTHpaHHe 
ankamMH Hoca). B To 2K BPeMA HH OfHa H3 CBHHOK, CeHCHOHJM3HPOBaHHbIX HOp- 
MaJIbHOM CbIBOPOTKOH KYyp, ABJICHHH aHadbusakTHYeCcKOrO WOKa B OTBeT Ha 
BHYTPHBCHHOe BBeeHHe 2% pacTBOpa asbOyMHHa YeNoBeKa He OGHApyxKMA. 

OTH JlAHHbIC, KAK HAM KaKeTCA, MOXKHO OOBACHHT TOsbKO TEM, UTO o6pa- 
SOBABUINeCH Y HMMYHHOrO KpOJIMKa aHTHTeMa MpOTHB aubOyMuHa 4e- 
JOBeKa OOalaIM «3epKabHOl» MO OTHOLMIeHHIO K 9TOMY aHTHreHy cTepeoxu- 
MHYeCKOH KoHNdurypanuel. VMmynnsayua sTuMM anTHTenaMM Kyp TIpuBena y 
NOCJ€HHX K MOABJICHHIO AHTHTE, TakKxKe OOAaaBIIMX K AaHTUTeaM KposMubeli 
CbIBOPOTKH «3epKaJIbHOW» CTepeoxumnuecKoli KoNpurypaiueli. B pesyabrate: 
aHTHTea, MOMYYeHHbIE Y Kyp, OOMaqanu cTepeoxumuyeckol Kondurypaunel,. 
aHaOrHYHOH KOHUrypauun asbOyMHHA YeNOBeKa, UTO UH ObIO BbIABJICHO Tp 
MOMOWM peakinu aHadbusaKkcun. 

OWHakO MOXHO ObLO TPEMMOIOXKUT, YTO CCHCHOHM3ALHA CBHHOK TpoH3oulta 
3a CYET KIPONOM3SAHHA» M€PBHYHOFO aHTHPeHa, KOTOPHIi KaK Obl MaCCHpoBavcsa ye- 
pe3 Kpouuka HW kypuity. [fs CHATHA 9TOPO BOSparxKennA Obi MOCTABMEH COOTBET- 
CTBYIOWWHH KOHTPOJb. 

HispecTuo, uTo BBeeHHbIi 2%MBOTHOMY 4y>xKeposHbii SemoK OUeHb ObICTpO 
pacnpeyeiseTcH MO TyMOpaJIbHOMY PyCJIy, a 3aTeM MOCTeNeHHO BbIBOAUTCA H3- 
OpraHu3Ma. 

Ilo qannpm K. YW. Korxosa u T. B. Caeuko (°) npu napsuTepabHom BBee- 
HHH KPOJIMKY YyKepoJHol CbiBOpoTKH, MeyeHoH J*', yepes | uac mocme BBese- 
HHA YHCJIO HMITYJIbCOB B | Mi KpoMYbel CbIBOpOoTKH B 200—400 pa3 MeHbIIe, 
4YeM B HCXOQHOH 4yKepOAHOH CbIBOPOTKe. ITO, NOBHAMMOMY, CBHA3aHO C OObIN- 
HbIM (PH3HYECKUM pas0aBJIeHHeM. NOTA MepeHOC CbIBOPOTOK OT KpOJHKa KYPH- 
Ie H OT KYPHUbI CBHHKE TIpOBOAMICA Yepes 7-—10 He TlocIe NMOocMeHeH HHbeK- 
IMH, Mbl [IpeHeOpersim TeM, 4YTO B TeYeHHe STOTO BPeMeHH 3HAYHTebHAaA UaCTb- 
yyxKepoyuoro Oemka (qo YO—99%) OyyeT BEIBeeHa M3 OpraHH3Ma, HW YUNTHI- 
BaJIM TOJIbKO (akTHYeCKOe pasOaBeHHe aHTHreHa y KpouwHKa B 200 pa3 uy 
KYPHUbl, IPHHHMaxA BO BHHMaHHe ee MeHbIUHH Bec, B 100 pas. IIpoctpie moy- 
C¥UeTHI NOKA3bIBalOT, YTO Tip 3TOM B O,1 MJ CbIBOPOTKH KYPHUbI MO*KeT coyep- 
*wKaTbed OKOIO 0,025 ucxoyHoro aHTHreHa. 

Ha camo jJlee KOMYeCTBO AHTHreHa OyJeT BO MHOFO Ppa3 MeHbIe, TaK Kak 
3HaUHTeJIbHaA YaCTb ero paciileniseTcd BO BpeMsA MpeObiBaHHA B OpraHH3me. 

VUcxojya 43 CKa3aHHOro BDIILe, MbI TpOBeJIH KOHTPOJIbHy!O CeHCHOMJM3allHI0: 
2 CBHHOK ¥eOBeyeCKHM aJIbOYMHHOM B KosIMYecTBe 0,1 7 (uTO B 4 pasa mpe- 
BpllaeT TeopeTHyeckH MoyyeHHyro Wudpy). Paspemsaroulad WHbeKUMA STHM 
CBHHKaM 2% pacTBopa asbOyMUHa YeOBeKa Jala OTYETIMBO OTPHWaTeJbHble 
pe3yJIbTaTHI. 

OTH JaHHbIe HH B Koel Mepe elle He pellaloT BCero COXKHEMINeErO KOMIIe- 
KCa BOMPOCOB, CBA3AHHbIX CO CTPYKTYPaJIbHbIMH B3AMMOOTHOWCHHAMH aHTHTe- 
Ha W cnelud@uyeckoro aHTuTesa. OfHakO, KaK HaM KayKeTCH, OHH MOLyT MoKa- 
3aTb IYTH SKCIEpHMeHTaJIbHBIX MOAXOMOB K paspenieHHio 9TOM MpoOsMeMbl. 


Viucruryr 9kcnepHMeHTaJIbHOH OnwJIOrHH Tlocrynu10 
AxkajleMHH MeAHUMHCKUX Hayk CCCP 10 II 1956 


UMTMPOBAHHASA JIMTEPATYPA 


1F, Breinl, E. Haurowitz, Zs. physiol. Chem., 192, 45 (1930). ?S.Mudd, 
Immunol., 23, 423 (1932). 3J.R. Marrack, The Chemistry of Antigens and Antibo- 
dies, London, 1938. #L. Pauling, J. Am. Chem. Soc., 62, 2643 (1940). ° L. Pau- 
bite Dele Campbell, D, Press man,” Proc. Nat. Acad. Sei., 27, 125 (1941). 
¢K. UW. Kortrxos, T. B. Caeuxo, Yxp. 640xuM. xypH., 27, 341 (1955). 


Noxaagn Akagemun nwayr CCCP 
1956. Tom 110, Ne 4 


BHOXHMHA 


B. HW. POSEHTAPT, M. H. MACJIOBA u A. H. MAHIOKOB 


®YHKILHOHAJIBHBIE HSMEHEHHA U COJLEP)KAHHE 
AMMHUAKA B MOSTY KPOJIHKOB HPH CYLOPO)KHBIX 
BO3TEACTBUAX 


(ITpedcmaeacno axademuxom B. A. Dueeaveapdmom 26 III 1956) 


OGumpupie uccneqoBaHHA OO H3MeHeHHAX COfepxKaHHA aMMMaKa B MOSry 
IPH pa3JIMUHbIX PYHKUMOHAMbHBIX COCTOAHMAX MpoBezenp [. E. Baaqumupo- 
pom H E. A. Baagqumuposor (* 3). Onn noka3asM, 4TO IIpH BCAKOM pa3JIMTOM 
BOSOYKACHHM IeHTpaIbHOH HepBHOM CHCTeMbI CoJlepxaHwe aMMHaKa B TKaHH 
mMosra BCcerja moBbluaetca. Hanpotus, TopMoxkenve COompoBoxwaercsa CHHKe- 
HHe€M YpOBHA aMMHaka B Mosry. Topya (*) oTMedasIa NOBbIMeHHe CoOepxKaHuA 
AaMMHaka B MOSry Mp Cyyoporax, BbISBaHHbIX KOpasOJIOM, HO He (PH3OCTHIMH- 
HoM. Ilonpitka Topybl ComocTaBHTb HalijeHHble OMOXHMHYECKHE H3MeCHeHHA C 
3aNHCbiO OMOSIEKTPHYeCKOH AKTHBHOCTH KOPbI TOJIOBHOrO MO3ra oOKa3aacb 
HeCOCTOATEMbHOH, TaK Kak JeKTPOSHUedasorpaMMa CHMMaJIaCb el0 y OHUX 2KU- 
BOTHBIX, a JIA OMpesemeHHA coepxKaHHA AMMHAaKA B MapadebHOM oOMbITe 
Opaluch jipyrne »«uBoTHBIe. IIpH sTom OMOdeKTPHYeCKaAd AKTHBHOCTb KOPbI 
3allHCbIBalaCb Y B3PpOCAbIX Kpbic (Becom B 200—300 r), a aMMMak Mosra ompe- 
JeNAICA Y MOJIO[bIX 2KUBOTHBIX (835—45 1). 

Ilo qanupm Puxtepa u JJaycona (°), coqep»kaHHe aMMMaKa B MOSry KpBIC 
BOSpacTaeT IPH BHYTPHOPIOMIMHHOH HHbEKWMH MMKPOTOKCHHa HW MIpH 3JIeKTpo- 
woke. Benutey, IImeuyr u Cron (°) HaOmoqanH peskoe MOBBILIeHHe CosepxKa- 
HAA aMMHaKka B MOSry TIpH OTpaBeHHH (TopalleTaTOM HM MeHee BbIPaxKeHHoe 
MpH BOSeHCTBHU KOpasovIOM. 

Sayaua HalWHX UCCIe_OBaHH COCTOANa B CTpOroM COMOCTaBJIeHHH Ha- 
OuOaeMbIX OHOXHMMYCCKHX H3MeCHEHHH C OObCKTHBHO PerHCTpHpyeMbIM (pyHK- 
IMMOHAJIbHBIM COCTOAHHeM opraHHu3Ma. JlaHHad paOoTa ABAeTCH mpososmKe- 
HHeM IIPOLIJIbIX HCCIeEOBAHHH (”),B KOTOPbIX aHAaJIOPHYHBIM OOpa30M H3y4asOCb 
BIMAHHE CYOPOXKHbIX BOSeHCTBHH Ha COepxKaHve MAaOHbHBIX ocdopHbix 
COe{HHEHHH B MOSry. 

PaOota mpoBeyeHa Ha KpomuKax. B onbiT Opa cepbixX KpOMKOB Becom 2— 
2,5 Kr. DYHKUMOHAIbHOe COCTOAHHE MKMBOTHBIX OWCHHBaJIM MeTOOM 3JIeKTpO- 
guuepasorpapuu, 3andcH KpOBAHOrO JaBeHHA HU AEIXaHHA. UacTb onbIToB OpI- 
Jia MOCTaBJIeHa Ha HHTAKTHBIX KPOJIMKaX, YaCTb — Ha 2KMBOTHDIX, O63 {BH 2KeH- 
HbIX J{MIJIaWHOM HW WepeBeeHHbIX Ha HCKYCCTBEHHOE J{bIXaHHe JIA Toro, TOI 
HCKJNOYATb BJIMAHHE MBILUETHBIX Cyopor. B KavecTBe CyOpOKHbIX areHTOB OpI- 
JIM UCHOJIb3OBaHbI IHKPOTOKCHH HM Kopas3ou. 

B HyKHbIM MOMEHT OMbITa TOMOBY KpOJIMKa OCTOpomKHO NorpyxXKasu 3aTpl- 
KOM B XKUAKHM BO3yX. SaMOpoxKeHHble NOMYyWIAapHA TOMOBHOFO MOSra H3BIeKAa- 
JM, O€IKH OCAKAaIH TPUXJOpyKCyCHOl KUCMOTOM HM B 6e36eNKOBOM (busbTpe 
NpOMSBOMMIM oOnpeyenenve CojlepxKanHHA a3soTa aMMMaKa M a30Ta IvlyTamMuHa 
MeTOJOM BaKYYMHOM JeCTHIIAUMH C TociefyiouluM coToMeTpupoBaHuem c 
peaktupom Heccnepa. A3or riyTamuna onpeyenamm mocne ruqpomm3a BI x 
H,SO4 mpu 100° B revenue 10 mun. Cogepxkanve agota “ammuaka B Mo3ry Hop- 
MaJIbHbIX KPOJIMKOB B HalIMX OMbITaX CocTaBssA0 0,0097 + 0,003 mr% (cpenuee ° 
u3 8 ollpejeenui), a coqepxanue a3ota raryTamuna 4,1 + 0,2 mr%. He 6nit0 
OTMCYeHO PasHHUbI B CoOepxKaHHM aMMHaKa WIM TayTaMMHa B MOSIry y HH- 
TaKTHBIX KPOJIMKOB H Y YXHBOTHBIX, OO€3{BHKEHHBIX HMMaMHOM uM Tepese- 
ACHHbIX Ha WCKYCCTBeEHHOe JbIXaHHe. 
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B mepsoi cepuu ombiroB KpoMKaM BHYTPHBeHHO BBO_UMM 2 Mr/Kr NUKpo- 
TOKCHHa. Bo Bcex ciyyaax mocsle BBeAeHHA OTMeUaNIOCh HeSHAYHTeNbHOe No- 


BHIIMCHHE KPOBAHOFO JaBJICHHA, KOTOPOe B aJbHeliliemM JleprKaOCb Ha NOBbI- 
UI€HHOM YPOBHe Ha IpoTa- 


KEHHH BCero OMbITa. QeK- ye 
TposHuedasorpamMMa THIIHY- 

Horo OMbITa mpecTapiena g ey ta NE ao 
Ha pwc. 1. Kak moKa3piBa- 12” ad 


€T PHCYHOK, BCKOpe mocae 

BBeCHHA Cy [OpOKHO"O aren- Naeem 

Ta (y paSHbIX 2KHBOTHBIX ¥e- ie 
pe3 pa3sHoe Bpema —oTl @ 

HO 5 MHH.) yaBasiocb oTMe- 

THTb UYeTKO  BbIPaxXeHHYIO 

TIpeACyopoxHyro dasy, Ko- 

TOpad XapakTepH30Baslacb Be 


CHM2KCHHeEM aMIVJIMTYbI 
HEKOTOPbIM YBeJIMYeEHHEM «9 
yaCTOTb! OHOTOKOB Mosra. ' 


ITO cocTOsHHe mpojosuxKa- 


JIOCb OY€Hb KOPOTKoe BpemA took _|W0n8 


H ObICTpO CMeHAIOCh cyo- 


poxHoli dasoli c xapaxkTep- Puc. 1. QnexrposnyebanorpamMa KpowHKa, oTpaBuieH- 

HOrO [HKPOTOKCHHOM: @ — HCXOMHOe cocToAHHe, 6 — 
HBIMH CYQOPO?2KHBIMH Pa3spA-  npencyxopoxnan dasa, 6 —cyqoporu 1 muH., 2— cy- 
amu. Takad KapTuHa jlep- noporu 10 mun. 


Kalacb B TeyeHHe BCero 
olbita. PuKcallHio MO3ra MbI IPOH3SBOANIH y OMHUX KPOJHKOB B Ipescyopox- 
HOH case, a y APyrux B pasHbIe NepHose! cygxopor (yepes | muy. u 4epes 
10 MHH. locue Hayasma Cyqopor). 
j PesyubTaTbI STHX OMbITOB NIPeACTAaBJeHbI Ha PHC. 2, U3 KOTOPOTO BUAHO, 4TO 
cofepxKkaHnve aMMHakKa B MO3ry KPOJIHKOB, OTPaBJICHHbIX MHKPOTOKCHHOM, H3- 
MeHAJIOCb Tpexda3Ho. Y BCeX KHBOTHBIX, 
Ma fo MO3r KOTOPBIX Obl] 3aMOpoxKeH B mpefcy- 


04 JOPOXKHOH (pase, CoslepxaHne aMMHaKa OKa- 
3aJI0OCb CHM2KCHHbIM M COCTABJIANO B CpeqHeM 

03 0,06 mr%. CraTucTuueckand oOpadOoTKa mo0Ka- 

i 3asla, UTO 9Ta BeEHYHHA JOCTOBeEPHO OTWIHYAa- 

hl eTcd OT Hopmp! (p << 0,01). Uepes 1 mun. 
= mlocue Hadasla Cyopor ypoBeHb aMMMaka 
rE pe3kKo Bospacta (B cpequem 0,26 mr%), a 
Ol yepe3 10 MMH. BO3Bpalasca K Hopme (0,10 


mr%), HECMOTpA Ha CyOporu, NposouKaB- 
wiuecHh B TeYeHHe BCero ONbITHOrO Tepnoja. 
NW npedeya 1 10" CogepxKaHuve a30Ta rlyTaMuHa B 9THX OMbI- 
——~ TaX H€ H3MeHAJIOCD. 
P< GOf B cueqyroueli CepHu MbI ucCeqOBaJIN Co- 
Puc. 2. Bananne muKporokcuna yepxanve aMMHaka B MOSry KPOJIMKOB TIpH 
(2 mr/kr) Ha cojep»KaHHe aMMHaKa B OPHaBeHHH KOPa30JI0OM. BuyTpHBeHHOoe BBe- 
cane neuue 20 mr/kKr KOp30JIa BbISbIBaJIO KpaTKO- 
BPCMeHHbI CYOPOXRHbIM MPHCTYN C OYCHb KO- 
POTKHM slaTeHTHbIM NepHofoM. B cusy sTorosaperucTpupobaTh XapakTepuylompen- 
cyopoxKHyio (ba3y HaM He yasocb H PUKCaLMIO MO3ra Mbl IPOMSBORMAN Yepes 
30 u 60 ceK. nocne Hayana cyyopor (cm. puc. 3). Uepes 30 ceK. ypoBeHb am- 
Muaka B MOsry pe3Ko ToBbIuasca (0,24 mr’), a yepes 60 ceK. OTMe¥asIOCb OT- 
YeTIMBO BbIPAKeHHOe CHXKEHHe, XOTA COfep2aHHe AMMMAKA TIP STOM CULE He 
Roxoquso JO HOpMb (B cpeqHeM 0,15 mr%). CraTuctuyeckast o6padoTKa j\aH- 
HbIX HOKa3aJia JjOCTOBepHOCTb BCX OTMCYeHHBIX pa3JIMUHH. 
Tlonbirka ompeyenuTb coqepxKaHue aMMHaKa B MOSry IPH KoOpaso/OBbix 
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cyqoporax, quimBumxca 10 MuH., He Jala YeTKUX Pe3yJIbTATOB: YPOBeHb AaMMH~ 
aKa B 9THX OMbITAX Y Pa3HbIX KPOJIMKOB KOIeOaJICA B OUCHb IIMPOKUX Mpejeax. 
Dro CBA3aHO, MOBHAMMOMY, C TeM, UTO WIA NOJYYEHHA MpOLOsKAalouldxXcA B Te- 
ueHve 10 MMH. Cygqopor HeOOXOAHMO ObIIO BBOJHTb KOpa30JI HECKOJIbKO pas 
(2—4 pa3a) H B CBH3H C 9THM 3aMOpaxKUBaHHe POJOBbI KPOAMKA MPOHSBOMMJOCb 
B pasHoe BpeMsA Tocse NocTeqHeH HHDbEKUHH KoOpasoda. 

Tak Ke, KaK B OMbITaX C MHKPOTOKCHHOM, CYJOPOrH, BbISBaHHbIe KOPasoJIOM, 
He BJIMSAJIM Ha CojepzKaHve a30ta PulyTaMHHa B MOSTry. 

Han6onee HHTepeCHbIM pe3yIbTaTOM HalUMX MCCMeOBAHHH ABJIAeTCH yCTa- 
HOBJCHHbI HAMM (aKT OTUCTIHBOPO CHWXKEHMA COep%KaHHA AMMHAKA B MOSTLY 
B Mpescyopoxuon tase B OMbITAaX C MHK- 
potokcHHomM. B wMerouleica sMTepaType 
MbI HE Hall aHaJIOTHYHbIX JaHHbIX. OTO, 
MOBH]MMOMY, CBA3aHO C TeM, UTO B HWHTH- 
POBAHHbIX BILE paOoTaX ONbITbI CTABHJIHCb 
6e3 JOCTaTOUHO OOBEKTHBHOO PH3KOJIOrH- 
yeckOro KOHTpouA H Oe3 CTpororo yueTa 
(pakTopa Bpemennh. HeoOxofqumo mogyepk- 
HYTb, UTO 9TO MOCMeAHee OOCTOATEIbCTBO 
MOKeT HUMETb pellaroluee 3HaYUeHHE IPH pe- 
rucTpalun mpeycyqopoxuol dasbi, Tak 
KaK BpeMA HacTyIVICHHA STOH (asbl KOJIe- 


yoo” 60" 10" OeTCH Y Pa3SHbIX 2XHBOTHBIX B LWHPOKHX 
<i ipeqetwaxX B 3aBHCHMOCTH OT HCXOAHOTO: 
P<G0I P< QOS (PYHKUHOHAIbHOrO COCTOAHHA OpraHi3mMa 


Puc. 3. Bansanue Kopazona (20 mr/xr) ! APYTHX (pakTopo. 
Ha COjlepxKaHve AMMHAKa B MOsry Hadmojapueecsh B HallHX  OMfbITax 


TOBbILICHHE COepxKaHHA AaMMHAaKA TIPH Cy- 
Woporax H nmocwreyroulee BOSBpalleHue ero K HOPMe, HECMOTPA Ha MpOOJ- 
yKaloulvechH CYAOpornv, XOpowlo CoBnaaeT C aHaJOPHUHbIMH JaHHbIMH Burayqu- 
MHpoBa H BulaquMupOBOH, KOTOpble OCOBACHAIOT 9TOT (PaKT TeM, YTO IPH Mposou- 
*KAIOULEMCA JeHCTBHU BOSOYKalOUlNX AaFeHTOB B IeHTPasbHOl HEpBHOM CucTemMe 
pasBHBaeTCH OXPaHHTebHOe TOpMox*KeHHe. OHakO B YCJOBHAX HalllMX OMbITOB 
POBOPHTb O Ppa3BUTHH OXPaHHTebHOrO TOPMOXKeHHA B KOPe FOJOBHOrO Mosra 
Tpy4HO, TaK Kak PerHCTpHpyeMad Ha MIpOTA*KeHHH BCero OMbITHOrO TepHosa 
OuOOrMYeCKaH AKTHBHOCTb KOPbIl MOKA3bIBAeT OMHOTHMHbIE CYOpOxKHbIe pas- 
Ps\bI. 

B Hauiux OMmbiTax He yasocb NOKa3aTb H3MeHeHHIt cojlepxKaHua rilyTaMuna 
B Mosry ake B TeX Clydatx, KOra ypOBeHb aMMMaKa H3MeHAICH pesKo. V3. 
STOPO eMLE HEIb3A eaTb 3aKJIOYEHHA O TOM, YTO TIpowecc CHHTe3a HW pacnaja 
riyTaMHHa HHKaK He CBA3aH C HaKOMJICHHeEM H YCTpaHeHHeM aMMHaKa B MO3- 
ropoH TKaHH. HeoOxoxuMo HaNOMHUTb, YTO KOMHYeCTBO a30Ta rlyTaMHHa B 
MOsroBOl TKaHH B 20—40 pas mpeppimaer coqepxKanne a3oTa ammuaka. V1 no- 
STOMY BECbMa BEpOsITHO, YTO HAO MOMaBLUIHeCA HAMM H3MeHEHHMA COjep2%KaHHA am- 
MHaKa TO CBOHM aOCOJIOTHBIM BeIMUHHAM HaCTOJIbKO He3HaUHTeIbHbl, YTO B 
YCJIOBHAX TIPHMMeCHABIUIMXCH AHAJIMTHUCCKHX MeTOJNOB MOPIH He CKa3aTbea Ha 
oOleM COjlep%KaHHH TuyTaMHHa B MoOSry. 


Bcecoio3Hbl Hay4HO-HCCeOBATeJIbCKHI | Tlocrynu10 
CaHHTApHO-XHMHUYeCCKHH HHCTHTYT 7 II 1956 
UMTHPOBAHHAS JIMTEPATYPA 


it 5; 2p 
Yr. E. Baagumupos, ®yuKkunonanbnaa 6uoxumus mosra, H3z. AH CCCP, M 
> AM 2 


= 2 ay Q 1 
1954. r. E.Baanumupos, Tes. n0Kn. na 7 Bcecoiosnom cbese PusHONOrOB, 6HO- 
XHMHKOB H (bapmMaxkovioros, Kues, 1955. 3 E. A. Buaagumu poOBa, CoopH. Buoxumua 
HEDBHOH CHCTEMBI, Kues, 1954. *C. Torda, J; Pharmacol, and Exp, Therap., 107 
197 (1953). *D. Richter, R.M.C, Dawson, J. Biol, Chem,, 176, 1199 (1948). 


Ds Benitzer. J, Ri Ps ciret dt Oven st on e, Am. J. Physiol., 176, 488 (1954) 


feces Jl é Oe wes a, Me He Mie oe ae nee PoszeuraprmT, JAH, 102, 563 
955). ‘) ’ eae > 
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Hfoknago Akayemun nayr CCCP 
1956. Tom 110, Ne 4 


. BHOXHMHA 


M. A. XEHOX u E. M. JIATIMHCKAA 


AEMCTBUE 7-H3JIYYEHUA PAXMOAKTHBHOFO KOBAJIbTA (Co°) 
HA BEJIKH H AMHHOKUCJIOTHI 


(ITpedcmasaeno axademuxom JI. A. Op6eau 18 IV 1956) 


BpiiCHeHHe BJIMAHMA HOHM3Mpyiomlel paylualuH Ha BbICOKOMOJIeKYsSpHbIe 
COeHHEHHA, B YaCTHOCTH Ha OeNKH, BaxKHO QA OnonoruM u cbusuosorun (1) 
H MMeeT OosbIuOe HayyHoe HW MpakTuyecKoe 3HayeHHe (7-4). 

B cBa3u ¢ paOoTamMu Mo JelicTBHIO paquoakTHBHoro u3uryyeHus (°) H yabTpa- 
3ByKa (°) Ha BbICOKOMOJeKYJAPHbIe COCMHEHHA WH HX MOHOMepbI B HaCTOAILeM 
COOOLICHHH IIPHBOAHTCA YaCTb Pe3yJIbTATOB, MOJYYeHHBIX HAMM HaunHas c 1952r., 
10 BAHAHMIO Y-JyueH Ha pacTBOpbl 6eMKOB H AMHHOKHCJIOT. 

Jjelictsuro oOsyueHHA MosBepramncb 0,5% pacTBopbl OeNKOB: AWUHDI awb- 
OyMHH (KpHCTaIMyeCKHH pemapat) u Ka3seuH (mo Tammepcteny), mpHroTos- 
JeHHbIi Ha 0,1% pacTBope coyb H u30x%KeNaTHHAa (no Jle6y). Jna o6n2y4enna 
ApOMaTHYeCKHX AMHHOKHCJIOT NpHMensHCch 0,04 M pactBoppl deHnaiaHnna, 
TpHutocdana HM THposHHa, pacTBopeHHoro B 1%-f HeSOu. Anucbatuueckne amu- 
HOKHCJIOTHI OOJTYYaJINCb B pacTBOpaX pa3JIN4HOH KOHWeHTpaunu. Mcrounnkom 
{-H30YYCHHA CULyKHJ PalqWOakTHBHbI KOOaIbT (Co) akTHBHOCTbIO ~ 2 Kk. 
Metoguka oOy4eHHA Opiia omMcaHa paHee (°%), OTMMUHe COCTOAO TOJIbKO B 
TOM, 4TO aJIbOYMHH H Ka3eHH He MOBepranucb TenoBoH cTepusmu3auuH. Ilocane 
OOJYYeHHA PAaCTBOPbI Cpa3sy %e HCCefoBasMCb Ha cneKTpodoTometpe CO-4. 
VMismepenne MormouleHuA asiMcaTHYeCKHX AMHHOKUCIOT MpOH3BOAHJOCb B KIOBe- 
Te Cc TOJUIMHOH cox 10 mM. 

PacTBopbl apOMaTHYeCKHX AMHHOKHCJIOT CHeKTPO*OTOMeTPHPOBaJIHCb TpH 
Pa3JIM4HbIX TOMMMHAX B pasOaBeHHAX, yOOHbIX JIA H3MepeHHA ONTHYeECKOH 
nuloTHOcTH. IIpH MocTpoeHHH KPHBbIX NOPOULeEHHA pesyJbTaTbI H3MepeHH Te- 
PeCUHTbIBAIMCh Ha OMHAKOBYIO KOHIEHTPallwio MH MPHBOAMJIMCb K TOJILLMHE 
nlorsioularouero clos, paBHoro | mM. PopMaJbyeruy onpeyensscd H3MepeHHeM 
OMTHYECKON MIOTHOCTH pacTBOpoB TIpH 520 Mu. (“), PeHoubr pH 750 My. (8) mp mo- 
MOWM peakTHBa Ha ceHo (°). J,1a onpesenenuA pacTBOPMMOCTH >KeaTHHBI, 
JICHaTYPHPOBaHHOH y-JyuaMH, KYCOUKH CTYHA BbICYIUMBaMCb B BaKyYM- 
9KCHKaTOpe, PacTHpasHCb B CTYIIKe H MOpPOWOK NpocenBasica yepes curTo. [lo- 
JOOHOH 2%Ke oOMepallMv B COBEPINeHHO HeCHTHYHBIX YCJIOBHAX MOABeprascaA u 
cTyJeHb He OOyYeHHOH »*XenaTHHEI. Tlopouiok »esaTHHb! (~50 mr) nomelta- 
ca B KoOouKy M HarpeBascs C OOpaTHDIM XOJOMMJbHMKOM Ha KHMALLEH BOLsI- 
Holt Oane. HepacTBopuMad YacTb 2KeMaTHHbl OTP JbTPOBbIBAACb H B XH]KO- 
ctu (oKuraHvem mo Kpesbjamo) onpegeisisica mpoueHt Oenka. Hadyxanne 
OMpeyesAOCb BeECOBbIM CIOCOOOM. 

Tlosa u3yYeHHA, MOroulaeMaA XHAKOCTHIO, OMpeselAaCb MpH TOMOLLLH 
XHMHYeCKOH O3HMeTpHH TO oKucmeHHIO 2,02-10°% M FeSOa B_ pactsope 
0,8 4 H.SOs. Konuentpauna Fe** onpesenasacb MOTEHIMOMeTPHYeCKUM THTPOBa- 
uuem 0,01 4 pactpopom KMnOg. Borxoy okuceHHA *Kele3a NpHHHMaJICA paB- 
HbiM 15,5 Mom/100 98 (*°). 

JLefictBpue YAyYuYeH Ha pacTBOpHhl AaNbOYMUHA, KASEe 
HHau KenaTHHb. Pesysmbptate cnheKTpoPoToMeTpupoBaHHnA o6u1y 4eH- 
HbIX paCTBOPOB aJIbOYMUHA WH Ka3eulla MOKasaJIM, YTO MOroMeHHe OeKa B 00- 
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aactH 240—300 mp c yBemHYeHHeM JO3bI OOJYYeHHA MOBbIAeTCA, OMHAKO 
HOBbI€ M@KCHMYMbI MOPIOULeHHA He MOABIAIOTCA. B pacTBopax 2%eNaTHHbI MOC- 
le OOJYYCHHA TaKKe MpOMCXOAMIO yBeIHYeHHe NOrMOMeHHA YsIbTpapuoero- 
Boro cpeta. IIpu o61yyeHuH fo30H ~11,5.10'° sB/ma 5% cTyQHA *%eMaTHHbI 
MocieqHAA TMepexojusia B He pacTBOpHMoe B Bose cocTosHHe pH 50—60°. 
JImb nocie JJIMTeIbHOTO TepMOJIH3a %KeaTHHa NepexoJWa B pacTBop. 
VismeneHua B 2KesaTHHe, OOYCJIOBJICHHbIe JeHCTBHeEM Y-JIyYeH, OTPasHJINCb 
Ha e€€ KOJIJIOHHO-XUMHYECKHX CBOMCTBAaX. _-13yueHHe BbISbIBAeT B KeNATHHE 
yMeHbuleHHe CMocoOHocTH K HaOyxaHHIo HM Mepexoq CTYAHA MKeNaTHHbI B 
OrpaHHueHHo HaOyxalollH jaxKe IPH MOBIMeHH TeMMepaTypbl. ITO JaeT BO3- 
MOXKHOCTS ClelaTb 3aKJIOUeHHe, UTO B XKeMaTHHeE MOXY MOJICKYJAPHbIMH LWe- 
TAMM TO BIMAHHEM Y-H3yYeHHA OOpasyloTCA MOCTHUHBIC CBA3H, YTO IIpHBO- 
J(MT K «CLIMBaHHIO» MaKpoMovieKyJ, a Cu1e- 
06 JOBATeIbHO, YMCHDbINeHHIO BeJIMYHHbI Ha- 
OyxXaHHA WH Mepexogy *KemaTHHOBOrO CTYyI- 
HA B HepacTBopumMoe coctosHue. TIlony- 
YeHHbIe JAHHbIe OTParxKaloT, MOBHAMMOMY, 
riyOokHe XHMMYeCKHe MpeBpallleHHs, po- 
HCXOAAIHe B MaKpoMoJeKylax OeIKOB 
NO], BIMAHHeM y-sTydeH. 
8 FleuictTBpue yayueH Ha pac- 
TBOPb] AMHHOKUCAOT. Bpwio nai- 
JIeHO, YTO OKHCJIHTeJIbHbIe MpOuecchl, Mpo- 
HCXOJAIHe TO BJMAHHeEM H3JIyueHuA 
Co®°, BbISbIBaIOT B YIJICpOAHbIX WeMAX aMu- 
Bi HOKHCJIOT paspbIB CcBA3H C—C c o6pa3oBa- 


G20 


Na 


5 


y 
G10 


Gos 


210 250mp «240 = 260 280 
A— ma 


Puc. 1. Kpupsie normoujenua pacTBopoB 
apOMaTHyecKHX aMHHOKUCHIOT. 1,2, 3— 
dennsanannn: 1 — He O6sy4eHHBIH; 2 — 
oO61y4eHHbIH Ro3s0H 1,8-1019 9B/mMa; 3 — 
mo3s0Hw 3,8-10!® 92p/mMa; 4,5—Tupo3sHH: 
4 — ne o6Onyuennpit; 3 — o6myyeHHbli 
mos0u 4,8-10! sp/ma; 6, 7, 8 — Tpum- 


Huem H.CO. 

IIpu o6nyuenun 0,1 4 pacrBopos rau- 
KOKOJIa, ajlaHHHa UW vieHuHHa jo3amMHu 
12,55 LOM 10,03 108 net 12 a1 082 sear 
oOpas0BaHHe PopMabAeruyza B 100 Mu co- 
CTaBJIAJIO, COOTBETCTBEHHO, 0,71; 0,48 u 
0,37 mr, wa BErxog 0,11; 0,10 u 0,07 
mMow/100 98. Uem Menbine yraepoqHan 


Web, TEM OOuIbIe OOpasyeTcA copMaJib- 
era (Tak 2Xe KaK H amMMHaka). Bo3smMox- 
Hoe OObACHEHHE IIPHBeECHHBIM (pakTaM ObI- 
JO jlaHo paHee (5°). Xumuueckue mpeB- 
pallleHHuA, IpOHUCXoAAuHe pu OOTyYeHHH, 
BBI3bIBaH B NH,-kucsorax u3MeHeHHe 
ceKTpop orsiomenua. B pacrBopax rauKoKoua (0,5 M), ananuna (0,25 M), 
BasMHa (0,04 M), netuuna (0,08 M) u rucruguna (0,04 M) yo3a or 0,60- 
-10?® yo 10,2-10!° 98/Ma BbIsbIBaa (B OONacTH 230—300 Mp) noBpiueHne 
MJIOTHOCTH MOrJOWjeHHA Oe3 OOpasoBaHHA MaKCHMyMoB. B pacTBopax WucTHHAa 
(0,002 M) c yBeauyenHnem jo3bl. oOyyenuaA oT 9,5-10!9 fo 21,3-10!9 asB/ma 
(MounHocTb jo3br 8-10'®—11-10!% 9B/mia) Npoucxoqusdo nayqeHHe BeJMUMHBI 
MOF JIONLeHH A. 

Jjavuple CneKTpaJIbHOrO aHasIv3a OOJYYCHHbIX APOMATHYeCKHX AMHMHOKUMCJIOT 
mIpHBeyenbl Ha puc. |. KpuBpie WOKasbIBaloT, YTO C MOBbIINeHHeEM JO3bI OOmy- 
YeEHHA TOriouWleHHe yJIbTpaduoseTOBoro cBeTa B pacTBopax (peHHwasaHuHa 
M THPO3HHa BospactaerT. AOCOPOMMOHHbIe KPHBbIe OTParxKaloT, BEPOATHO, HM MOrvio- 
IleHHe BelleCTB, OOpa3s0BaBLIHXCA TO BJHAHHeM y-u3yGeHHA. BeneycrBue 
9TOrO H3MepAeMaA TVIOTHOCTb MOPJIOMIEHHA ABJIAeTCA CYMMapHOH MH COCTOHT 
H3 MOPOWeHHA HepacnaBluHxCA MOJIEKYJ HCXOAHOrO BelllecTBa H aOcopOunH 
BHOBb OOpa30BaBIUUXCA IpofyKTos. 3 kpuBplx puc. | BuUAHO, UTO B pacTBOpax 
Tpulroana, Tak *%Ke KaK HW B pacTBopax (peHHJialaHHHa HU THpO3HHa, AelicrBue 
y-lydel He BbISbIBAeT HOBbIX MAKCHMYMOB TlorvioukeHHA., B pacrBopax TpunTo- 
(paHa Ip YBeMYeHHH JO3bI OOJITyYeHHA MpoOMCxO,HT Nayenve nmorsoulenus. 
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Todan: 6 — He OOyUeHHbIN; 7 — O6y- 

YeHHBIM 1030 2,8-1019 sB/ma; & — jo- 

30H 8,0-10!9 93,ma. MomHoctb 03bI 

6,3-1018 9B/ma cek Ama denumanannua, 

9,2-10'9B/Mi-cek JA THPO3HHA H TpHI- 
Todana 


OueBu HO, MpOLyKTH! AecTpykuuu TpunTodana uMeIoT H€SHAYHTeIbHY!O BeJIN- 
WHHY NOPOULeHHA WIM BOBCe HE MOrsoUulawT B yKasaHHOl OOsacTH creKTpa 
(230—300 mu), NosToMy NorzonjeHve OOpasoBaBLIMXCA BeNIECTB He yBeIMYUBAeT 
aOcopOlMH pacTBOpOB aMHHOKUCOTH. OdsmyueHHe BbIZbIBAeT B WeCTHUWeHHOM 
KOJbUe PeCHHMaaHHHa B PesyJIbTaTe MpOUCXOAAUIAX IPH 9TOM OKHCJIMTEIbUBIX. 
peakiuH oOpasopanne (peHoubHoro ruypokcua. IIpu o6Omyuyenun o030%1 
1,8-10!® 5B/ma B 100 ma PpacTBOpa AMHHOKHCJOTH! ObIIO onpeyemeHo 3,3 mr 
cbeHomla, a mpH jose 5,4-10! 9p/ma naiiqeno 8,6 mr, 4TO cooTBercTByeTt 
oOpasoBaHHto (PeHOJIbHOTO CoeqMHeEHUA ¢ BbIXOZOM 1 mow/100 9. 


TlowyueHHpre jaHHble 10- 769 

SBOJIAIOT CeulaTb 3aksIOUeHHe, | 276 
4TO H3MCHEHHA, Npoucxoyamue ; 

a 

z 

20 G40 JOU me 


B apOMaTHUeCKHxX AMHHOKHC- | 
ae 
aA es 


JOTaxX MO WevicrBueM y-syuel, : 
3aTparuBaloT H WecTHUIeHHOe 
KOJIbIO, B CBA3H C 3THM H3y- 
yaJIOCb BJIMAHHe ‘Y-H3JIyueHusA 
Ha CaMO O€H30JIbHOe KOJIbILO. 
OG6sy4eHHIo NOsBepraJics Hacbl- 
WeHHbIH (pH 18—20°) Boguprit 
pacTBsop OeH30ua. Pesysbta- 
Tbl CIeKTpoOTOMeTpHpoBaHHA 
TipHBeenbl Ha puc. 2. M3 Kpn- 
BbIX BHYHO, YTO IpH O6syye- 
HHH B pacTBOpax OeH30Na IIpo- 
UCXOMHT yBeJIHM4YeHHe Morsiomle- ec 
HHA. OfHaKo MOMO*RKeHHEe MaKCH- 240 260 280 80 
MYMOB B OOacTH 230—260 mu. . 
COXpaHaeTCH MW HOBbIX MakcH- Puc. 2. Kpupple norsmouenua BOxHOrO pacTBOpa OeH— 


gona, d= 5. | — ne O6myueHHbI; 2 — OOyyeHHbI 
MYMOB He MOABJAAeTCH. [locue 030k 0,9-10! sp/ma; 3— nosof 2,1-10% 9p/mn: 
OOJyYeHHA CMekTp OeH30Na 4 nogoh 3,0-10! 98/ma, Momuocts joss 5,7- 101% 
PpacllHpxAeTCH B JJIMHHOBOJIHO- 9B/Ma- CeK. 


BylO YaCTb H 3aXBaTbIBaeT OO- 

JacTb WO 280 mu, CnexTp morjmomeHHa OeH307a B OGMacTH 260—280 Mu 
MMeeT He CIJIOWIHOH xXapakTep, a oOpa3yeT HOBbIE PpeskHe MOJOCHI MOrsoule- 
Husa pH 269 u 276 My, 4uTo yKa3biBaeT Ha OOpasoBaHHe PeHowa B OOyyeH- 
HbIX pacTBopax OeH30ua (11). pu o6myyenuH jo3amu 0,55-10'%, 0,87-10%° 
u 1,71-10!® 9B/ma (MoulHocTb jo3bI oT 2,1 - 1013 yo 5,5- 101% 9B/Ma-cek) B 100 mua 
pacTBopa 6eH301a OOpa3z0Ba0cb COOTBeTCTBeEHHO, 1,25; 2,55 u 3,80 mr cdenoua,. 
yTO WaeT BLIxO,~ 1,36 moa/100 98, coBnagaroulMH Cc JIMTepaTypHbIMH j\aH- 
HpimMu (1°). M3 kpHpprx puc. 2 BUAHO TakKe, 4TO JeHcTBHe OOJlyYeHHA BbISbI- 
BaeT B pacrBopax GOeH30/1a MOABJIeHHe HOBOH OOsacTH Norsomenua (305— 
370 Mu) C MakcHMyMoM pH 348 My. 

B pesysprate jelicTBud Y-sTyyeH B OCH30JIbHOM KOJIbILe PaspbIBAeTCA CBA3b 
C—C. IIpu srom o6pasyerca (bopMabyerug, KOMYeCTBO KOTOpOrO pacTeT 
c yBeM¥eHHeM jo3bl oOmyueHua. IIpa yosax 1,47-10!® uw 4,98-10'° 9B/Ma 
B 100 ma oOayuenHoro pacrsopa GeH30/Ia Oblm0 Haligeno 0,16 u 0,46 mr 
(bopMasibyeruga, sro coorsercTByeT BEIXosy 0,2 mon/100 9B. 

SKCHEPHMEHTaJIbHbIM =MaTepvadl HaCTOAMeH paOoTbl MNOKasbIBaeT, TO 
OKHCAIMTeIbHbIe MpOMeCcchl, MPOHCXOAAMIMe NOX BIIMAHHEM Y{-H3JyYeHHA, BbISbI- 
BaloT B OOsacTH 230—300 mp B pacTBopax GeIKOB H AMHHOKHCIOT (3a HCKJIO- 
YeHHeM WMCTHHA M TpuNTocbaHa) yBeMYeHHe NOPMOMeHAA yAbTpaduoseroBoro 
cBeTa,: OJ{HakO 6e3 OO6pa30BaHHA HOBbIX MOJOC NOrJioWleHHus. Ilo BavanHem oO0- 
JIYeHHA B A@MMHOKMCOTaX TPOMCXOMUT paspbIB CBA3H MeK]y YyIviepoHbIMA 
aTOMaMH MM THApOKCHAHpOBaHHe WIeCTHYIeEHHOrO KOsbIla B apOMaTHYeCKHX 
aMHHOKuCyIoTax. AHamH3 MpOsyKTOB, OOpasylowlMxcAH MO BAMAHMeM y-y4eH 
W [{PyrHX HOHUSHpPyIOWlUx usmyyenut ('%) B BOAHEIX pacTBOpax OeH30Na, yKa- 
3bIBAeT, UTO OCH3O0JIbHOe KOJIbILO MCMbITHIBAeET IPH 9TOM XHMMYECKHe TpeBpa- 
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DCHHA. STO NOSBOMAeT CeaTb 3aKJIOUeHHe, YTO Y-JIYYH BbISbIBAIOT B apOMa- 
THUCCKHX AMHHOKHCIOTaX H3MeHeHHe Camoro KOJIbIla. JlelcTBHe, OKa3pbIBae- 
MO€ Y-H3JIYYCHHEM Ha OeKOBIC PaCTBOPbI, MOXET BLISBATb HEOOpaTHMyIO ]e- 
HaTypallwio Oelka H mepexoy ero B HepacTBopumMoe cocTosHHe. Mexa- 
HH3M IIPOMCXOAAULMX TIpH 9TOM TpoOWeccoB OOYCJIOBJICH, BePOATHO, «CIIMBa- 
HH€M»> MAKPOMOJICKYJI HOBbIMH XHMHYCCKHMH CBH3xMH, HallpHMep METHJICHO- 
BbIMH MOCTHKaMH(—CH,—). Hocnequue Morin OOpa30BaTbCcx Mp OKHCJIMTEBHOU 
JeCTPYKUHH MOJIEKYJAPHbIX Were C MOABJICHHEM IPH 9TOM aJIberHOB MH MNO- 
culeqylouleli HX peakuueli C aKTHBHBIMA rpymmupoBKamu Geka (**). AnavH3 
OOMYUeHHBIX pacTBopoB GeH3oma, a TakxKe M paHee Nomyyennpie Janupie (°) 
MOSBOJIAIOT CelaTb 3aKsNOUeHHe, YTO BHAHHe )-yyeH H YyJIbTpa3sByKa Ha 
OJMHAKOBbIe BOJHbIe CHCTeMbI (°8)%") BbISbIBaeT B HHX OOPasOBaHHe pa3JIM4HbIX 
TIpOAYKTOB. SOTO CTaBHT MOJ| COMHEHHE BO3MOXKHOCTh MpOBeeHHA ILIMpOKOU 
aHaJIOTHH M@K]Y XHMHYECKHM J[eEHCTBHEM, OKa3bIBaCMbIM Y-H3JIYYCHHEM V1 YJIb- 
TpasByKkom (1417), 


TocyapcTBeHHblif @CTeCTBEHHO-Hay YHbIH Tlocrynui0 
uucTutyt um. I]. ©. Jlecradra S515 1956 
Akajlemuu mejlarormyeckux HayK PC®CP 
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TPEOrPA®HA 


‘ 


Axagemuk A. A. TPHTOPbEB u M. H. BYbIKO 


O MEPHOXWHYECKOM 3AKOHE FEOrPA®HYECKON 
3OHAJIBHOCTH 


IIpeqcrapnenne o reorpatpuyeckoii 30HaIbHOCTH, paspaGoTanHoe B. B. Jo- 
KyWaeBbIM CBpIILe 50 JeT Hasay (''’), ABAAeTCA B HaCTOMMLee BPeEMA OHM 13 
OCHOBHBIX OOOOMeHHH (bu3sHueCKOH reorpadun. 

B MHOrounCeHHbIX HCCIefOBaHHAX TeorpacpHyecKoli 30HaJIbHOCTH, BBIIOW- 
HeHHBIX Tocle Tpyyqos B. B. Joxyuaepa, Opi JeTambHo u3y4eHbI ABJeHHA 
TOPH30HTaJIbHOH S3OHAJIbHOCTH Ha PaBHHHaX MH BePTHKaJIbHOl 30HasIbHOCTH 
B ropax. IIpu sTom Opi0 yCTaHOBJIeHO, YTO 3OHAJIBHOCTb HEpeKO OCMORKHACTCA 
(alWaIbHbIMH pa3sIMYHAMM OTACIbHbIX MpPOBHHUMH, Ha KOTOppIe MO_pasye- 
JIMIOTCA 3OHbI, H UTO Ha PaBHHHAaX IPH ONpeseseHHOM CoueTaHHN oOUepTaHHuit 
MaTepHKa HM MpocTHpaHHA COCeqHHX TOPHbIX NOAHATHM WAHPOTHAaA 30HAJIbHOCTb 
ycTymaeT MeCTO Me€pHAHOHAIbHOH 30HAaJIbDHOCTH paCTHTeIbHOrO HM NMOYBeHHOrO 
TOKPOBoB. [IpeycTaBseHve O MEPHAHOHAbHOM 30HaJIbHOCTH HavOomee MOApoo- 
HO paspaOotan V1. I]. Pepacumos ((°) u gp.). 

Hapagy c sMnupHyecKuMN MCCIeqOBaHuAMH Teorpaduyeckol 30HabHOCTH*, 
B TIOCJIeqHee BPeCMA Obl MpeAMPHHAT PA NOTMbITOK H3YYeCHHA MWPHYHHHbIX 3aKo- 
HOMEPHOCTeH, ONpeeAIOWLUX ABNeHHe 30HabHOCTH. IIpuH sTomM B_ paOoTax 
OAHOrO M3 aBTopoB ((7°) u Ap.) OblwI0 yCTaHOBJeHO, YTO pasMeleHHe reorpadu- 
YeCKHX 30H COOTBETCTBYeT OMpeeJICHHbIM rpaaluAM KOJIMUeCTBa Tela Kak 
OCHOBHOrO SHepreTHyecKoro (bakTOpa, KOJIHYeCTBA BAarH H COOTHOUWICHHA KOJIM- 
yecTBa Telia C KOJIHYeCTBOM BJarH. 

PasButTue 3TOrO NOMOXKeHHA B WMKJe ucceqoBannl ((1, 7, 1°) u Ap.) m03Bo- 
JIMJIO MIpHATH K BbIBOAY, UTO rpaHHUbl reorpaduyecKuX 30H CBASAHbI C OMpese- 
JICHHbIMH 3HaYeHHAMH payuallMOoHHOrO MHAeKca cyxocTu R/Lr (rye R — ro- 
OBO pajualuonHbit OamaHc 3eMHOli noBepxHocTu, L — cKppiTaa Temsota 
vucnapeHua, 7 — rofoBbie ocaqKH) 4 paualMouHoro Oasanca R. IIpu 9Tom Opie 
YCTAHOBJICHbI HM H3YYCHbI CBA3H YKa3aHHbIX NapaMeTPOB C 30HAJIbHbIMA Xapak- 
TeEPpHCTHKaMH THApoMOrMyecKOrO PexXKHMA, PaCTHTebHOrO H NOYBCHHOFO NOKPo- 
BOB. 

B nocaequee Bpema MaTepuaJbi NO pauallMOHHoMy Hi TemOBOMy Oaancam 
3€MHOM NMOBEPXHOCTH 3HaYHTebHO PaClUMPHIMCb, YTO NOSBOJHJO, B YaCTHOCTH, 
TOCTPOHTh MMpoBy1O KapTy pajMalMonHoro unfeKca CyxocTH (?). 

Ucnonmb30BaHHe 3THX JAHHbIX MOSBOMAeT Ooee eTAaMIbHO HUCCeAOBAaTb IIpH- 
UMHHbIe 3aKOHOMEPHOCTH (popMupoBaHHA reorpapuyecKUX 30H JIA BCeH NOBepXx- 
HOCTH CylIM 3eMHOrO lWapa. 

B pesysbTatTe BbIMOJHEHHOrO HAMM CONOCTaBIeHHA MaTepHasOB Mo reorpa- 
duueckoMy pacmpesenenvio paqualuMonHoro Oasanca HU OCa\KOB C MMPOBbIMH 
reo6oTaHH4eCKUMH H MOUBCHHbIMA KapTaMH OblJIO NOATBEpARAeno, YTO BHYTPH 
KaxKOrO WHPOTHOrO MoACa cyllecTByeT OMpefeseHHoe COOTBETCTBHe rpaHHl 
IpMPOMHbIX 30H U30JIMHUAM TCX WIM MHBIX 3HaveCHHM paMalMOHHOrO MHACKCA 
cyxocTH. OHOBpeMeHHO OpblIO yCTaHOBJeHO, YTO B PasJMHbIX IUHPOTHDIX 
noscaX OJHMM HW TeM 2Ke 3HaYeHHSIM paMallMOHHOTO HHAeKCa CyXOCTH COOTBET- 
CTBYIOT IIPHpOMHbIe SOHbI, CXOMHbIE TO PAY CyMecTBeHHbIX NPHSHAKOB. Beuey- 
cTBHe STOO pH Mepexoge OT OAHOTO WiMpoTHOrO MoxCa K ApyroMy (4To COoT- 
BeTCTBYeT H3MCHCHHIO SHAYeHUM payuauMOHHorO Oaanca, T. €. TEIJIOBOM 9Hep- 


s Cpeau 9THX HCCeLOBAHHH OCO6eCHHO GOCE 3HAYCHHE HMEIOT PAOOTHI COBETCKHX ABTOPOB 
mO COCTABJICHHIO reoOOTaHHY¥eCKHX H TIOUBEHHbIX KapT. 
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rermueckol Oa3bl NPUPOAHbIX MpoueccoB) B pAAaX MPHPOMHbIX 30H, COOTBET- 
CTBYIOIMAX H3MeHeHHAM YCJIOBHH yBJaxKHeHHA, NE PpHOMHAYECKH MOBTO- 
PAIOTCA MpH3HaKM CXOCTBa HapAy C pasJIMUHAMH, OOYCJIOBJICHHbIMH H3Me- 
He€HHAMH TeMJIOBbIX SHEPPeTHYECKHX YCJIOBHH. 

O6uad cxeMa epHoyuyeckoro 3aKOHa 3OHAJIbHOCTH, YCTaHOBJICHHaA Ha 
OCHOBaHHM BbIMOJIHeHHOrO HaMM aHasn3a MpegctTaBsena B TaO. 1. Ora TaONMAa 
BMecTe C MaTepHaJlaMH HalIHX MpeWeCTBYIOWIMX MCCAeLOBaHu NOsBOMAeT 
CeaTb CJIELYIOWMe BbIBOAbI B OTHOWICHHH TMepHOAMYeCKHX 3aKOHOMEPHOCTeH 
TOPH30HTaIbHOH reorpaHyecKOH SOHAJIbHOCTH. ' 

Kaxyomy cTom6uy Ta6JIMUbl, XapakTepH3ylollemy rpayaluu yCOBUN yBJIaxK- 
H€HHA, COOTBETCTBYIOT ONpeesleHHble 3HaYeHHA KOIPPHUNeHTa PeyHOro CTOKA. 
Jjaa Broporo BepTuKasIbHoro cTouOua KosxppuuKNeHT cToKa Ooubue 30%, 
JIA TpeTbero OH HMeeT 3HAYeCHHA B Cpequem oT 10 Jo 30%, B UeTBEpTOM CTONOLe 
MeHblue 10%, B NATOM 61H30K K HysO. Hapsyy c 9THM B KaxKJOM H3 Tlepeunc- 
JICHHBIX CTONOWUOB TOOBad HOPMa CTOKa YBeJIHYHBaeTCA C POCTOM pajHallMOH- 
Horo OamaHca, T. €. C YMeHbUICHHEM INMpOTbl. (OTO He OTHOCHTCH K YCJIOBHAM 
IYCTbIHb, Pe CTOK B HH3KHX WMPOTHbIX 30HaX OIM30K K HYVJIO.) 

Kaxkjomy cTosOuy Ta6sMIUbl COOTBETCTBYIOT CXOJHbI€ THMbI PAaCTHTebHOTO 
nokposa. IIpu 3ToM B yCNOBHAX M3ObITOUHOTO yBaxKHeHHA (BTOpoH cTovOell) 
Ha BCeX IWMpoTaxX mpeoOsafaeT sleCHad paCTHTeIbHOCTb, KpOMe yCJIOBHi 
pe3koro u36bITKa BularH (HHeKC CyxocTH MeuHbIe ?/;). B 9ToM cayyae ecHaH 
PACTHTEMbHOCTh CMEHACTCH JIA Oouee BbICOKHX WIHMPOT TYHApOH, a AA HASKUX 
IWMpoT GosoTaMH (MOCKOJIbky WHeKc CyxocTu MeHbIe °/, Ha Ooulee WIM MeHee 
OOWIHPHbIX TpoOCTpaHcTBax HaOwOfaeTCH TOMbKO JIA CpaBHHTeJIbHO BbICOKHX 
WHpoT, OonoTHEIe OONaCTH HH3KHX IIMpOT He MOryT paCCMaTPHBaTbCA Kak 
CaMOCTOATeJIbHbIE TeorpadH4yeckHe 30HbI). 

B ycnoBusx HeOCTaTOUHOrO YBMaKHeHHA POJIb JPeBeCHOH pacTHTeIbHOCTH 
B OOWLEM yMeHbIUWaeTCAH, IpHYeM B Tpeqemax OfHoro u Toro %*e cTolOUa pH 
BO3paCTaHHH payHalMOHHOrO OamaHca 3HaYeHHA JIPeBeCHbIX pacTeHHH JIA 
3OHAJIbHbIX THIIOB pacTHTeJIbHOrO MOKPOBa HECKOJIbKO YBeJIMUMBAIOTCA. 

J\na Beex rpayauul yBuaxKHeHHA XapaKkTepHbI ONpeAeeHHbIe H3MeHeHUA 
He TOJIbKO THIOB, HO H MpOyKTHBHOCTH paCTHTeJIbHOrO MOKpoBa. 

KaxkyoMy BepTHKaJIbHOMy CToNOUy TaOMHUbI COOTBeTCTByeT ONpese WeHHaA 
MOCJIEOBATEJIbHOCTb H3MCHEHHA MOUBCHHBIX THMOB, HMEIONIHX B Upeyemax oHoro 
MH Toro xe CToMOUa CyMeECTBeHHbIe CXOJHbIe MpH3HakH. Tak, B YacTHOCTu, AIH 
BToporo crojOua XapakTepHa cuJlejfyiollad MocMeqOBaTebHOCTb TO¥B eHHbIxX 
THHOB: TYHAPOBbIe, MOA3ZosMcTHIe H Oyppie JeCHbIe MOYBLI, CyOTpomHyeckue 
KPaCHO3eMBI H MKEJITOZEMbI, TPONMYECKHE OMOSOCHHbIC KPaCHO3eMBI H JIaTepuTEl. 
Jl TpetTbero cToOWa: YepHOSeMbI H TeMHOKALITAHOBBIC MOUBbI, YEPHbIe MOUBBI 
H KOPHUHEBEIC CaOO BbIILeOUHbIe NOUBbI CyOTPONHKOB, KpacHoOyppie Tpomn- 
yeCKHe MOUBbI H T. J. 

Alin Kaxkqoli yKasanHol NocefOBaTeIbHOCTH XapaKTepHbl OMNpeyeneHHpie 
rpawauHH KOJIMYeCTBEHHBIX MOKasaTeleH MWpolecca NoywBooOpasoBanua. 

Oco6ce mecTo B Ta6mMIe 3aHHMaeT HE UMEIOMLAA aHaloruli OOacTbh Beu- 
HOrO CHera, XapakTepH3ylollaAcd OTPHNWAaATeIbHOM BeNMYMHOM payualMouHoro 
OalaHca, OTPHWaTebHBIM HHAeCKCOM CYXOCTH HW MpakTHueCKHM OTCYTCTBHeEM pa- 
CTHT€IbHOrO HM MOYBCHHOFO NOKpOBa, a TaK%KEe MO3OHA APKTHYCCKAX MYCTbIHb 
C HHYTORHON BeHYMHOH TOROBOrO payualHOHHOrO Oamanca HW oveHb OOM 
YBJaxKHeHHeM. 

OrmeTuM, 4TO mpescTaBneHue o MepHoyuuecKolt 3aKOHOMepHOCTH 30Hasb- 
HOCTH BbIABUraJlOCb H paHee raBHbIM OOpasoM B CBA3H C M3yYeHHeM pacmpe- 
WeeHHA MouBenHoro MoKposa ((°, 4) u Ap.). B HacTosmjee Bpemsa uMmeroTca Jo- 
CTATOUNBIC OCHOBAHUA CYHTATb, B COOTBETCTBHH C M3JIOMKCHHOM BILE CXeMol, 
N€PHORMYECKYIO SAKOHOMEPHOCTh OOWIMM 3aKOHOM, OTHOCAILMMCA K reorpadn- 
YeCKOM Cpefle B HeOM MH K rpOMaqHOMYy OOJIbLIMHCTBY OCHOBHBIX (pu3HKO-reo- 
rpaduyeckux mpoteccos. Ilepeliqem kK HeKOTOPHIM JONOJHUTEbHbIM BbIBOLaM. 

[lpouspeyennbit avanv3 MoKa3auI, YTO BCMeACTBHeE BeCbMa CsOxKHOFO pac- 
MpeHeNeHHA OCaJ\KOB Ha HOBEPXHOCTH 3e€MJIM, B KOTOPOM, KPOMe 30HaJIbHbIX 
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(bakTOPOB, OYeHb GOOMbILYIO POJb UPpaloT H PaKTOPbI a30HAJIBHbIC, HSMCHCHUA 
HH[eKCa CYXOCTH TaKxK€ HMEIOT OYEHb CJIOMKHbIM XapakTep. IIpu stom Oombuaa 
IpOCTpaHCTBeHHaA HSMCHYMBOCTb paMalMOHHOrO MHeKCa CyXOCTH MpHBOAMT 
K TOMY, UTO PpaHHUb!l 30H, CBASAHHbIe C ONPeACCHHbIMH 3HAYCHHAMH HHCKCAa 
CYXOCTH, OKa3bIBalOTCA Topa3qo Oomee U3BHJIMCTbIMH NO CpaBHeHHIO C ropasfo 
Ooulee WaBHBIMH TpaHHaMH, OOYCJIOBJeCHHbIMH H3MCHEHHAMM pafWal\HOHHOrO 
Oanauca. 

Beneyctsue sToro reorpaduyeckHe 30HbI Ha paBHHHe He MOryT paccMaTpH- 
BaTbCA KaK WHPOTHbIe HIM MepHMOHAJbHbIe OOpasoBaHHA — UX PaclosOReHHe 
TaK 2Ke MaJlO OOyCOBsIeHO CeTKOM KOOPAMHAT, Kak HM pactosormKenne OeperoBbix 
JMHuH MaTepHKOB WIM FOpHbIX Were (KOTOpbIe ABJAIOTCH TaBHbIMM a30HaJb- 
HbIMM (aKTOpaMH pacnipeseseHHA OCaKOB). OTO 3akMNOUVeHHe HarviAqHO MNO- 
TBep2KaeTCH COMOCTABJICHHeEM AHaJIOFHYHbIX SOHAJIbDHBIX PpaHHIl Ha paBHHNax 
Epponst u Cesepuoit Amepuku, rye pacnpexenenue payuallMonHoro Oaslanca 
BeCbMa CXOJHO, a pacnipeyeseHve oCay{KOB pe3KO pa3sIMyaeTcs. 

Ucnoub30BaHve MaTepHasioB MO payHal\HOHHOMYy HHJ[eKCy CyXOCTH M03BO- 
JIA€T OCBETHTb H J[pyry!lO 3aKOHOMEPpHOCTb B pacnowoxwKeHHu TeorpadHyecKux 
30H. M3Becruo, 4To MOCeqOBaTebHOCTh reorpaPuyeckux 30H, HaOwofaemaA 
B OMHUX palouax, B pyrux oOmacTAX B TeX 2Ke WIHpOTax He BCerfja COXpaHsAeT- 
ca. Tak Halpumep, ecm B Eppome 30Ha JIMCTBCHHBIX JICECOB 3aHuMaeT OoJIbIUHe 
MpocTpancTsa M@exKAy 30HaMM TalirH Mu cTeneH, To B CuOupn B paye oOnacTel 
3Ta 30Ha HCuesaeT H Ta@KHAA WH CTeMHaA 30HbI OKA3bIBAIOTCH HeMOCpeACTBEHHO 
rpaHHuallMMu Jipyr c Apyrom. 

Takoe ABJICEHHe, OHAKO, BOBCe He IPOTHBOPeUHT H3JIORKeEHHOM BbILIE CXEMe 
NepHouyecKorO 3aKOHA 30HaJIbHOCTH, KaK 9TO MOMKeT NOKa3aTbCA C TepBoro 
B3ridga. Matrepvatbl 10 paqwalwOHHOMy OalaHCy M OCaj{KaM MOKa3bIBaivT, 
4TO B HEKOTOPbIX OO/aCTAX Ppe3KHe MpOCTpaHCTBeHHble H3SMeCHeCHHA OCAKOB H, 
CNeAOBATeIbHO, PaWaWHOHHOrO HHAeKCa CyYXOCTH IPHBOJAT K OUCHb OOJIbILOMY 
COJM2KCHHIO H30JIMHHH WHAeKCa CYXOCTH, COOTBETCTBYIOWIMX ONpeeJICHHbIM 30- 
HaJIbHbIM TpaHHlaM. 

IIpu sTom ovesHHO, YTO Ha BeCbMa OFpaHHYeHHbIX MIPpOCTpaHCTBaxX MeK]LY 
COJIM3HBIUMMHCA H30JIMHHAMHM HHJ[CKCa CYXOCTH CYyLLeCTBOBaHHe CaMOCTOATEJb- 
HbIX. Peorpa*H4eCKUX 30H CTAHOBHTCA HEBO3MOXKHbIM. QTO H MPHBOAUT K H3Me- 
HEHHIO MOCe{OBaTeJIbHOCTH reorpaduyeckHX 30H TO CpaBHeHHIo C TOH, KOTOpaH 
HaOJNOaeTCA MPH MeHbLIMX TOPH30HTAJbHbIX PpasuenTax payualMoHHOrO HH- 
qekca cyxocTn. 

K 6onee TlofpoOHomy o6cy2keHHI0 BOMpOcoB, CBA3aHHbIX C MepHoyMyecKkuM 
3aKOHOM reorpauyeCKON 30HaJIbHOCTH, MbI IpeqmouaraeM BeEpHyTbCsA B CeqyIO- 
mux padoTax. YkaxKeM JIMUIb, TO, 10 HallieMy MHeHHIO, STOT 3aKOH MOxKeT 
MMeCTb ONpPeeeHHOe 3HaYeHHe He TOJIbKO JIA UCCIeOBAHHA COBPEMeHHbIX 
<bu3uko-reorpauyeckux Mpoweccow, HO HM JIA H3yYeHHA MpoOnem Maneoreo- 
rpadun. 

Wucrutyr reorpadun Ilocrynuno 
Axkayemun HaykK CCCP 16 Ill 1956 


Tnapuaa reopu3nyeckaa OOcepBaTopua 
uM, A. HW. Boeitkospa 
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TPEOAOLHA 


Ji. H. PETTHHA, M. A. CEMHXATOB xu B. B. XOMEHTOBCKHM 


K CTPATHFPA®HH KEMBPHMCKHX OTJIOQKEHUM 
SATIAXHOM YACTH BOCTOUHOFO CAAHA 


(ITpedcmaeaexo axademuxkom H. C. Iamcxum 20 IIT 1956 ) 


Crpaturpadusx KemOpHiickux oToKeHHL 3anaquol uacta Boctounoro Cas 
Ha oOcBellleHa B JIHTepaType Kpavine npoTHBopeyuBo (1°). B nocnequne roy 
®. A. Wan, B. M. Yaupxun, C. A. Canyn, A. B. Tperbaxos, VU. VU. Kypun, 
A. H. Jlerkos u Ap. mpeqioxunH pa MeCTHBIX CXemM paculeHeHua KeMOpua~ 
K coxkaJleHHl0, 9TH CXeMbI C1a60 YBA3aHbI MEXKTY CcoOol, a B 3HaYHTebHOL 
cBoeH 4aCTH NpOTHBOpeyHBp!. OTCyTCTBHe JaHHbIX O CTpaTurpadbuyecKom oObeme 
KeMOPHHCKHX OTJIOXKeHHH palioHa MO3BONAMO MpeMUeCcTBYIONIMM UCCIeE_OBAaTe- 
JIAM OJ{HH M Te Ke CBHTbI IPOH3BOJIbHO OTHOCHTb TO K KeMOpHio, To K JOKeMOpHito.’ 
Bce 3To MpeMATCTBOBAO CO3aHHIO EMMHOK CTpaTurpaduyeckow cxembl KeMOpua 
3anaqHoH uacTH Boctounoro CasHa 6e3 cnelHabHbIX MoeBbIxX pa6orT. B pe- 
3ybTaTe uccmeqoBanuH 1954—1955 rr. Takad cxema Opima paspa6oTaHa 
aBTOpaMH. i 

KemOpHicKHe OTJIOXKCHHA OMHCbHIBAeCMOrO PaHOHa Pa3BUTbI B ABYX 30HaX — 
ceBepo-BocTouHOH (OacceiH pp. Manpr uw Ba3axu) u toro-3anaqHon (Cucumo- 
Ty6uHCKHH pation), KOTOpple pasyeeHb! NoMOcoH pasBuTHA WoKemMOpHusa, OOHa- 
*Kaloulerocx B NpucBoyoBoH uacTH Boctouno-CasucKoro avTHKJIMHOpHA. 

B ceBepo-BocTouHoH 30He KeMOPHHMCKHe OTJOXKCHHA HAUHHAIOTCA AaHPyJIb- 
CKO CBHTOH, pa3BuTo B Mexyypeube Manni u Kysasn. Cauta ciloxKeHa KpacHo~ 
IBeCTHBIMH TeCuaHHKaMH C MpocMoAMM cwlaHueB H JoNomMuTOB. B ocHOBaHHe 
CBUTbI mpocmexuBaetcx 100-meTpopad faukKa KOHIJIOMepaTOB, 3aJlerarollux 
Ha MOMCTHIAaIOlMxX Mopogxax pesKo HecorsacHo. MonlHOCTh aHryJIbCKOM CBHTbr 
1200 M. 

B mexgypeube Mansi u Kup3bi ona CopepmeHHo CorlacHo MepeKppiBaeTcst 
aHaCTaCbHHCKOM CBUTOM, MIpeCTaBJIeHHOH 3eCb TeEMHbIMH H3BeCTHAKAMH, TJIH- 
HUCTBIMH CaHwaMH wu jouOoMHTamMH MoHocTbIO 500 mM. SanagHee, B OaccelHe 
p. Kypaii, aHacTacbHHCKad CBHTa Cpe3aeT aHryJIbCKylO HW NepexoqUT Herlocpey- 
CTBEHHO Ha mpoTeposolickue appy3uBbl KyBalickou cBuTHI. B mogowBe anacta- 
CbHHCKUX H3BeCTHAKOB 3feCb NOABMAeTCA 60-MeTpoBad Mauka H3BECTKOBHCTHIX 
rpayBakKoBbIxX MecuaHHkosB. Ilo wanpaBjenuio kK CeBepy €€ MOILHOCTb yBeJH~ 
YMBAeTCA 34 CUeT H3BECTHAKOB, YTO COMPOBOKaeTCA BOSpacTaHHeM MOLLHOCTH 
cei canter. Ilo p. Mane y ycrba p. )Kepxya rpayBakku jocturaioT 500—600 m, 
YTO COCTaBIAeT OKOsO 2/3 BCerO paspesa CBHTbI. CeBepHee, Ha BoAOpasyene Mansr 
u Basavxu, Tak Ke KaK MW BMPHYCTbeBbIX YACTAX 9TUX PeK, BCA AHACTACbHHCKAaA 
CBHTa MIpeycrapiena rpayBakKaMM, Cpe KOTOPHIX MPOCMeKMBAIOTCA JIMIUIb 
OTJCJIbHbIe MauKH H3BeCTHAKOB. 

K 3anagy of p. Kysalt anacTacbuHcKaa CBHTa MOBCeMeCTHO savleraeT He- 
corjacHO Ha pa3JIMUHbIX CBHTaX BepXHerO MIpoTepo30#; B OCHOBaHUM ee B pase 
MecT HaGvIOMalOTCA HeBbI,epKaHHble MO MpOCTHpaHuioO MadKH KOHTJIOMEPAaTOB. 
Hecormacue B OCHOBaHHM aHaCTaCbHHCKOM CBHTbI He OblJIO BbIABJIeHO paHee H 
ONMCaHHbIe TpayBakKH OObeAMHAJIHCh C PasJIMYHbIMH CBATaMM BepXHero IIpo- 
Tepo30 B Tak Ha3blBaeMyl0 KYTeHb-OyNyKCKylo CBHTY. 
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Ha nopogax aHacTacbHHCKOlM CBHTbI 3aJleraloT OTJIO2%KeHHA 2KeEPpK YJIbCKON 
cBuTbl. B Bepxopbax p. KepxkyJl OHH MpeqcTaBJIeHbI CBCTJIbIMH MaCCHBHbIMH 
jlouomMuTamn MoutHOcTHIO Jo | KM. Ha toro-BocToKe OMMCbIBAeMOM 3OHbI, B OKPecT- 
noctax c. BpresxKuit Jlor, B BepxXHel 4aCTH CBHTbI, MpeCTaBJICHHOH 3]€Cb 
TCMHbIMH W3BeCTHAKAMH, OOHApyxeHbI TpuloOuTHI poga Judaiella. 

K cesepo-3anayy oT BepxoBbeB p. YKepxyJI B OCHOBAHHH 2KePpXKYJIbCKUX 
JOJIOMUTOB NOABJIAeCTCH MecTpad WH YpesBblualHO H3Me€HUHBAaA NO COCTaBy Mauka 
KapOoHaTHBIX H TeppHreHHBIX nopoy. Ha mpasobepexbe Mani MOULHOCTb STOH 
mauKu jocruraer 500—600 m u ona BbIeNAeTCH B CaMOCTOATebHY!O JeHOHH- 
cky1o noycBuTy. B ycrpeso yactu p. Basauxu seHOMHCKOH MOACBUTe COOTBeT- 
crsyeT 500-meTpoBas Tosa NeCYaHHKOB, H3BECTHAKOB M IJIMHHCTbIX CAH, 
W3BeCTHAA B JIHTepaType Mo Ha3BaHHeM KasITaTcKoro ropusonta (', °). OgHo- 
BO3PaCTHOCTb STHX OTMOKEHHH, KPpOMe ONM3OCTH JIMTOMOrMYeCKOrO COCTaBa H 
NOJIOXKEHHA B paspese, OKAa3bIBAeTCH KapTUpoBaHuHeM. B Oacceltne p. Bb. Caus- 
HeBOH B cCoCTaBe JI@CHOHHCKOH MOACBHTbI MOABJIAIOTCA eHHHUHbIC TMpOCJIOH 
OCHOBHBIX ad:Py3HBoB HW UX Tydos. Boe B paspese CleyIoT Tak Ha3bIBaeMble 


OBCAHCKHE J[OJIOMUTbI, COOTBETCTBYIOUIMe BepXHeH MNOCBHTe 2XKepKyJIbCKON 


CBHTHI. 

Ha G6onbpmel miouaqu CBoero pa3sBHTHA MOpOfbl %Xep2xXybCKOH CBHTbI 
CBA3AHbI C AHACTACbHHCKHMH MOCTeMeHHbIMM Tepexojamn. Jluutb y noc. B. Ba- 
3aMXa B OCHOBaHHH HX MOABJIAIOTCA JIMHSOBH]{HbIe Tesla KOHTJIOMepaTOB C TaJib- 
KOM J(OJIOMMTOB MW rpayBakk, paHee onucanupie K. B. Pagyruupm (8), a HeCKOJIb- 
KO 3allayHee, B OKpecTHOCTAX c. EpsbikoBKa, OHH Ha HeOOJbLIOM yu4acTKe 
TpaHCrpeccHBHO MepeKpbIBaloT aHaCTaCbHHCKylO CBHTy HM S3aJleraioT Henocpes- 
CTBCHHO Ha MpoTeposoe. 

B Oaccelive BepxHero HM cpequero TeyeHuaA p. Manbi Moposbl KepxyJIbCKOU 
CBUTbI BBepX MIO pa3spe3sy MOCTeMeHHO CMeCHAIOTCA OTJIORKCHHAMH KOJIOHHCKOH 
CBUTbI, KOTOPbIe MofpasyemsoTcA Ha 4 mauKu (cHu3y BBepx): 1) IImuraatpre 
MeCTpble MepreJIH, H3BECTHAKH HW aJICBPOJIMTbI MOLWHOCTHIO 750 M c TpHOONTaMu 
poga Bulaispis u apxeoynatamn. 2) [lnutaatpre TeMHEIe H3BECTHAKH MOLLHOCTBIO 
150m c Tungusella u gp. 3) Caerupre MaccuBHbIe JOJIOMHTHI 6e3 (hay HbI MOWLHOCTbHIO 
200 m. 4) [lauruatpie uepHbie U3BECTHAKH BUAUMOM MOUHOCTbIO 750 Mm c Para- 
poliella sp., Pseudoekeraspis sp. u gp. 

Ko6OuHckad CBHTa IIpHHHMaeTCA HAMM B HHOM OObeme, uem B. M. Uanpxu- 
HbIM, BIeCpBbIe ee BbIeIHBIIHM. OTOKeHUA WepKybcKoH cBuTer B. M. Uaup- 
KHH OTHOCHJI K HMKHeH 4YaCTH KOJOHMHCKOH, a YeTBepTad Nauka NoceyHeH emy 
He Oplia H3BeCTHa. OTMORKCHHA AHYbCKOM HW aHacTacbuncKol cBuT B. M. Uaup- 
KMH ONMCbIBaJI B COCTaBe TaK Ha3bIBaeMOM KOMCKOHM CBHTbI, B KOTOPy1o, Kpome 
TOPO, BKJIOUM BepXHeKeMOpHHCKHEe HIM OPNOBHKCKHe OTJIOKCHHA, PasBUTbIe 
WMpokoH mosocoh of c. Kol qo c. Hapsa. B cuay 9Toro MbI BbIHY2KJ{CHbI OT- 
Ka3aTbCH OT Ha3BaHHA KOMCKaA CBHTAa. 

CoctaB (ayHbl H3 KOJIOMHCKOH CBHTbI MO3BOMAeT OTHeECTH Mayky | K Tos- 
OouaHcKomy, 2 H 3— Kk OJIeKMHHCKOoMy H 4 — K KeTeMeHCKOMY TropH30HTaM 
meuckoro sipyca. B Bepxuel uacTH 2KepKyMbCKOM CBUTHI COOpaHbl TPHMOONTHI 
CHHCKOFO TOpH30HTa. OTMORKCHHA HHYKHEM ACTH ITOM CBUTbI HM CBASAHHDIe C Heli 
MOCTeNCHHbIMH TepexoaMH MOpoOfbl aHaCTaCbHHCKOH WM aHTybCKOH CBHT 
oOpa3yioT eAHHbIH UHK OCaKOHAaKOMJeHHA MH pe3KO HeCOrmacHo 3ameraioT Ha 
NOACTHAIOWLAX OOPasOBaHHAX, YTO MOSBOMAET OTHECTH UX K asaHcKOMy Apycy 
HMmKHero KeMOpuA. [IpunayiexKHOCTb UX K KeMOpHIO, KpoMe TOPO, AOKa3biBaeTcs 
HaXOK]CHHeM B NOposaX aHaCTaCbHHCKOM CBUTbI UTepono Hu B meHOnHCKOL 
NoycBuTe Opaxuonog. 

Oco6oro paccmoTpenus TpeOyeT BOspacT WIMPOKO U3BeCTHEIX B WHTepatype 
TOprawiMHCKHX H3BeCTHAKOB. Onn CBA38aHbI C YMOMMHABLIMMUCH KasITaTCKHMU 
OTJOXKEHHAMM MOCTCNCHHBIMH TepeXofaMu, M JIMb Ha KPbWIbAX Tak Ha3bIBae- 
MOM TOPrallMHCKOH CHHKJMHaIH TMepexXo\AT TpancrpeccHBHO Ha rpayBakKu 
aHaCTaCbHHCKOH CBUTbI. B OCHOBaHHM TOprallMHCKOl CBUTbI MHOFa NOABJIAIOTCA 
TEMHBIC H KpaCHble H3BeCTHAKH, MeCUaHHKH HM JlarKe KOHIOMepaTbl, OMMCAHHbIe 
B JIMTepatype No HasBaHnem OasanxcKol CBuTbI (') HM cbaunu (°). B paspese 
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TOpralWIMHCKOrO H3BeCTHAKA yCTanaBsIMBaeTcA 5 (bayHHCTH4UeCKUX KOMIJIeKCOB 
(cHH3y BBepx): 1) apxeouHaTb! KamMelIKOBCKOrO ropu3oHta*; 2) apxeomnatr 
Oombule-epOHHCKOrO TopHso0HTa u TpusoOuTs! Bonnia Sp. H Ap.; 3) Tpum06uTeI 
KeTeMeHCKOro ropH30nTa Pseudoeteraspis, Parapoliella u yp.; 4) Edelsteinas- 
pis, Kooteniella u ap., xapaxtepupie a enancKoro ropH3outa; 5) cpeqHekem- 
Opulickue Tpun06uTe: Amgaspis, Liostracus u mp. 

Tpa nocequux KOMIWIeKca cojepxKaTcA B BepXHel, HesHayNTeNbHOH ro 
MOUJHOCTH 4YaCTH TOpraliMHCKorO M3BeCTHAKA, OOWaA MOULHOCTbh KoToporo, 
NOBHAMMoMy, JocTuraeT 1000—1400 m. Hasnuune B ocHOBaHHU CBHTbI KAMECLIKOB- 
CKHX AapXeOWHaT CBUeTeIbCTBYeT O IPHCYTCTBUM aHaJOrOB HH2KHAX POPH3OHTOB 
JeHCKoro spyca. JleTanbHoe KapTHpoBaHHe MOKaSbIBaeT, YTO HHXKHHE WaCTH 
TOpraliMHCKOH CBHTbI BbITATHBaIOTCA Ha Mose pasBUTHA MOpok BepxuHeli noL- 
CBHTbI KEPXYIbCKON CBUTbI, OTHOCALLEHCA KAK FOBOPHJOCb BbIIle, K CHHCKOMY 
ropus0HTy. Takum oOpasom, Mo cBoemy cTpaTurpaduyeckomy oOpemy Topra- 
MIMHCKaxH CBHTa COOTBeETCTByeT BCeMy JICEHCKOMY Apycy H HH3aM cpeyHero 
KeMOpuHa. 

B wro-sanaqHol 30He (Ty6nno-CucumcKuli Bogopa3yen) KemOputicKue oT- 
JIOWKCHHA HAYHHAIOTCA WMPOKO H3BeCTHOH KaMeLIKOBCKOH cBHTOH. Ee HmKHAA 
MOACBUTa MpefcTaBlena CBETJIbIMH HM CepbIMH M3BECTHAKAMH BHMMOM MOIII- 
HocTb1Io 800—900 Mm c apxeolvaTaMH KaMellIKOBCKOrO TOpH30HTa MH TpHIOOH- 
tamu Bergeroniellus sp. u Ap., YTo MO3BOMAeT OTHECTH HX K HWKHEM 4aCTH JeH- 
ckoro spyca. BepxHad CBUTa CIOXKeHa H3BECTHAKAMH MH H3BECTKOBbIMH C1aHIaMu 
¢€ MpocuosmMuv Tydos, TyonecuaHHKoB u Ooslee peqkux 9pPpy3nBos. Mouuocts 
MOACBUTHI OKONIO | KM. B ciaHWax HW KHeM YaCTH NOACBUTbI CofepxKaca Page- 
tina rjonsnitzkii Lerm. u ypyrue, u3BecTHbIe H3 OTJO%*KeHHM OMeCKMHHCKOFO 
TrOpH30HTa. OTIOKeHuA; OMHOBO3PAaCTHBIe BepXHeH MOACBHTe KAMeLIKOBCKOM 
CBHTHI, B Oacceline p. M. Ulunja usBecTHbl noq HasaBaHHemM OaaxTHCOHCKol 
CBUTbI. Ona 3asleraeT pe3KO HeCOrlacHO HeMOcpeACTBeHHO Ha JOKeMOpHH H B 
CaMOM OOLIeM BHe MOXeT ObITb pasyeseHa Ha TPH NOACBUTbI (CHH3yY BBepx): 
1) Kouraomepatpi, WecuaHHKH H CJIaHUbl C IMH3aMH H3BeCTHAKOB; NO p. Banax- 
THCOH B 3THX H3BeCTHAKAX COfepxKaTCH apxeolMaTb! Oovbiue-epOuHCKOrO 
TOpH30HTa HM TpHIO6UTHI Schivelicus parvus Pokr. (Ms.), Polielline lermonto- 
vae Polet. u ap.; moutHocTb 1400 m. 2) Temupie ruiMHUCTEIe H3BECTHAKM HW CiaH- 
I{bI MoUHOCTHIO Wo | KM. 3) CBermpie u3BecTHaKkH c Redlichina sp.; MomjHocTb 
400 M. 

Boe B pa3spese cileqyeT KH3HpCKad CBHTa, HeCOracHo Hasleraroulad Ha 
OamaxTHCOHCKyIO HM MpoTeposolickue cBuTpI. Paspes no p. Cacum y 4. Jloqounot 
TakoB. HwxKHAA MOACBHTa — OCHOBHbIe WH Cpeuve 3eeHOKAaMeHHbIe SPy3HBbl 
HW MX TybbI MowHocTHIO fo 1 KM. BepxHsaxa NOCBATa B HM KHeH CBOeH 4acTH 
TIpeCTaBJIeHa CepbIMH H3BeCTHAKAMH MOLLHOCTbIO 200—400 M, B KOTOpbIX Co- 
JlepxKatca Tputo0buTe Tonkinella sp., Olenoides sp. u Ap. HuKHeM YaCTH Cpex- 
Hero KeMOpua. Bone B paspe3e MOCBUTbI CiefyeT Tova MOUHOCTbIO JO 
2 Km Tycbocnanles, TyornecuaHHKoB, TyPOKOHTOMepaToOB C NadkaMA acddy3uBoB 
MW M3BeCTHAKOB. 

Stor paspes KH3MPCKOl CBUTbI XOPOMIO BbIepYKMBaeTCA MOUTH Ha BCel 
nomaqu TyOuno-CucumcKoro Bogopasqena, H AMib B BesikcKom Oemoropbe 
aPy3uBbl HWKHEH NOCBUTbI 3a4MellaloTCA M3BECTHAKAMM, B KOTOPbIX Vy C. Yap 
coyepxKatca TputoOuTs! Edelsteinaspis sp., Proerbia sp., Granularia sp., 
Kooteniella sp. 4 apxeouMaTbl, THIMUHbIe IA eCaHCKOrO TOPH3OHTA. JImH3bI 
H3BECTHAKOB cpequ apiPy3nBoB HMKHEM MOACBHTbI NpHCyTCTBYIOT H B 6oee BO- 
CTOUHBIX palionax; mo p. yuh B HuX TakxKe CoqepxKarcaA OCTATKU apxeolar. 

TIpupeqenupie (popMbl MO3BO/IAIOT KU3HPCKylo CBUTY MO BospacTy ConNocTaB- 
JIAT C BepXHef “aCTbIO TOpraliMHCKHUX H3BECTHAKOB HM OTJOPKCHHAMH Oosee 
BbICOKUX TOPH30HTOB CpesHero KeMOpHA, OTCYTCTBYIOWMX HbIHe B Mpeqemax 
CeBepo-BOCTOUHOM 30HbI. BamaxTHCOHCKy!0 CBUTY M BepXHIOIO YaCTb KaMelIKOB- 
CKOH CBUTbI CleqyeT COMOCTaBIATh CO CpefHeH YaCTbIO TOPralHHCKOrO H3Be- 


* Onpenetenua apxeounat WM. T. ?Kypasuesor. 


CTHAKA H C BepXHeli yvacTbiO KoMOMNCKON CBuTbI. Hakonell, HHKHAA NOACBUTA 
KAMeIIKOBCKOli CBHTbI CHHXPOHHUHa HWKHEl YaCTH KOJIOMHCKOH UM BepxHelt 
yacTH %KepxKYIbCKOH cBuT. AHaslorH HavOouee [[peBHUX CBHT KeMOpHsA CeBepo- 
BOCTOUHOM 3OHbI B Mpeselwax 1oro-3anaqHOH 3OHbI He H3BeCTHBI. 

MowtHoctH ofHOBO3pacTHbIX KeMOpHIicKHX OTOX%KeHHU, UX allMaJIbHbIlt 
CocTaB H KOMIVI€KCbI TpHJOONTOB B Mpesemwax Tol WM Apyrou 30HbI pe3sKO pa3- 
JIMUHBI. 

Bce 3To CBHJeTeILCTBYeT O TOM, UTO B KeMOpHN B 3anayHolt yacTu BocTou- 
Horo Casa CYMLeCTBOBANO Be IIPHHIMMMAIbHO OTMUHbIC CTPYKTYPHO-Paunab- 
HbI€ 3OHBI. 


Vucrutyt: reomormueckux HayK Hocrynuo 
Axkaylemuu HwayK CCCP 17 III 1956 
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O NH3OJIATOBbIX TY®AX HA CHBHPCKONM MJIAT®OPME 
(ITpedcmaeaexno axademuxom JI. H. Mep6axosem 6 III 1956) 


Typ Moub3yioTcA WHPOKHM pa3BUTHeM Ha TeppHTopHu CuOupcKol msat- 
tbopmpi. Hecmotps na cBoeo6pasubili OOMK H MeCTaMH 3HAYHTebHOe Comep2KanHe 
ocafOuHOroO MaTepvadla, HX BYJIKaHHYeCKad MpHposa celiyac He BbISbIBaeT CO- 
MHeHHA. HanOoubliuM pa3sBHTHeM OHH Nosmb3yioTca B Mpeqewax TyuryccKoro 
Oaccelina, re OHM CilaraioT Tak Ha3bIBaeMoe LeHTpasbHoe Ty(poRoe Mowe. 

BoublHHCTBO UCcieqoBaTeel OTMeuaeT, 4TO paspes TyoBLIX NMOpos 
XapakTepH3yeTca OOJIbIOH CJIOXKHOCTHIO H H3MCHYHBOCTHIO KaK B BEPTHKaJIbHOM, 
TaK WH B TOPH30HTaJIbHOM HalipaBJIEHHAX, YTO, TOBOPHT OO OYeHb HeNOCTOAH- 
HBIX HW CJIOKHbIX YCJIOBHAX HX OOpas0BaHHA. [locnequne, B U3BECTHOH Mepe, 
MOryT ObITb OODACHEHBI Kak (u3HKO-reorpaduyeckolt OOCTAHOBKOH 3MOXH Ha- 
KoneHHaA (°), Tak H pa3JIMYHbIMM TumaMH BysKaHHYeCKOM eATenbHocTH (4). 

OTa SKCIMVOSHOHHAA JeATeIbHOCTb, KaK C¥YHTAIOT, MPOHCXoqusa UH MO Ka- 
HaJlaM Tpel{MHHOrO THMa, TO KOTOPbIM T1032%Ke NPOHCXOAHO HW MOMHATHE OCHOB- 
HOH MarMp! (?), HIM TyPOBbIH MaTepHas MOCTABJAICA B pe3ysJbTaTe BbIOpOCoB 
yepes Tyosple ByKaHbI (7). He Menee BepOATHO Tak?Ke CYyLLeCTBOBaHHe MHOrO- 
YACJICHHDIX Wapa3HTHYeCKHX MH UWJIaKOBbIX KOHYCOB, B PpOMaJ{HOM OoJIbLIMHCTBe 
CBOCM MOHOreHHbIX H ObICTpO paspYIaBLIMXCA, HAaCa%KeCHHbIX Ha MHOPOUHCJIeH- 
Hble€ TpeulHHbI (*); OHH TaK2xKe MOFJIM MOCTABJATb OOHJIbHbIM OOJIOMOUHDIM MaTe- 
puan. Tak usIM HHade, HO IKCMMO3HOHHAA JICATEJIbHOCTb Ha CuOupcKol nuaTPpop- 
Me JlOCTHrasla 3HAUHTEIbHOH CHJIbI, O YEM TOBOPHT HE TOJIbKO OOWMpHaA 0- 
Wajb, 3aHATAA TyPaMu, HOM HaJIM4Ne B HHX OObUIOFO KOAMYECTBA SKCIJIO3HOH- 
HbIX TJIbIO H OOMOMKOB. Cpefu COOCTBEHHO Ty@OB BbIAeAIOTCA Pa3JIMYHbIe BUTPO-, 
JMMTO- WM KPUCTasO-KMaCTHYeCKHe MCePUTOBbIe HJIH MCaMMHTOBbIe PpasHOCTH, 
JaMWJVJIHeBbIe WH MenJOBbIe TYPbI H pasmHyHple arrioMepatTpl. OnyOuMKOBaHHbIe 
B TocweqHee BpeMA paOoTbl, MOCBALCHHbDIe ONMCaHHIO Ty@oB, He coep*KaT 
OMMCaHHA KAKUX-JIM6O HOBbIX, MOMHMO TIe€peyHCJICHHbIX, PaSHOBHAHOCTeH. 

Oquako cpequ HavOomee TOHKOSEPHHCTHIX Tpe_cTapuTeneH TyPoBol ToN- 
IH — MenJIOBbIxX TycboB — BCTpeyaloTCA BeCbMa CBOeOOpasHble UX pa3sHOCTH — 
NH3OMTOBLIE Tybl, KOTOPbIe B OCOOeHHOCTAX CBOeM TeKCTYpbI 3aneuaTieH 
cBoeoOpa3ve TeX BYJIKAHHYECKHX MpOleccoB, KOTOPbie IPHBeIH K HX OOpaso- 
BaHHIO. OTH MM30NHTOBbIe TydbI OblwIH BCTpeyeHbI HamM Ha pp. IloyqKamenHo 
Tyurycxe, Huxkneit Tynrycxe u Uone. OnM pe3Ko BBIJe/AIOTCH CBOMM MEJIKO- 
OJIMTOBbIM CyIoxKeHHeM (cM. puc. | Ha BKJlelike K Crp. 58) OT BMellarouluX UX 
TOHKO3CPHUCTHIX MeMeOBbIX TYPOB, CularaXt CpeqM HHX MpoMMNAacTKH MOLIHO- 
crpio 10—30 cm. IIpeo6aqaiouMi pasmep mM30nuTOB 2—4 MM, XOTA BCTpe- 
yaloTca wapHku pasmepom 8—10 mm. ITu3onuTb! OObINHO erKO BbICKAKHBAIOT 
W3 MOposbl, OCTAaBIAA ‘Moce ceOA TuayKkoe yruyOnenue. Oxpacka mojoOHbix 
MH30JIMTOBLIX TYOB CaMaxH pasHooOpasHad: *KeNTOBATO-Cepah, CepoBaTO-Touy- 
6ac WJIM KHpMMYHO-KpacHad. j 

Muxpockonmueckoe H3y4eHHe MOKa3bIBaeT, YTO TOHKOSCPHHCTbIM MaTepHall, 
claraloululi OCHOBHYIO Maccy 9THX TyOB, COCTOHT H3 MHOFOUHMCIICHHbIX MeJIKHX 
OCTPOYFOMbHBIX OOJIOMKOB KBaplla H Oowee pe{KHX COOMKOB 3epeH MMarHo- 
Knaga uM mupokcena. Mnorga, oco6enHo B OKpallleHHBIX pasHocTax Tyos, 
cloa MIpHMelIMBaIoTCA OOHJbHbIC HeMpaBHJIbHbIe BbIeMeHHA THAPOOKHCIOB 
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aKese3a. Becb 3TOT OOJOMOUHBI MaTepHaul Norpy2KeH B OJIe{HO-3eJIeHy10 Maccy , CO- 
CTOMULYIO H3 MeJbUAalIUHX OCTPOYTOJIbHBIX OOJIOMKOB, HCMbITABLUMX CHJIbHeHINee 
XJIOPHTOBOe HepepowKeHHe HW, OYEBUAHO, paHee MpHHaexKaBlIMX OCKOJIKAM 
crexa. Mnorga 3/,eCb 2Ke BCTpeyaloTCa H MWaCTHHKH HU3KO ABYMpeJIOMJIAIOULAX 
ILCOJIHTOB. 

Cpequ moqoOnoro cocTaBa Hopofbl BCTpeyaeTCA OOJIbIUOe KOJIHYECTBO 3JI- 

JIMMCOHabHbIX HIM Kpyrsiol :opMbl Tel, HMeCIOWAX OTYETIMBbIe TpaHHUbl C 

BMelarollel HX Maccol (cm. puc. 2). Onn 

BCera O6aaloT KOHIeHTpHYeCKHM CTpoe- 

HHeM, BbIpaxKIOWIHMca B TOM, 4YTO HX 

nepHdbepnyeckad YacTb CIO*KeHa Oowee TOH- 

KO3CPHHCTbIMH MeJIMTOBBIMH YaCTHIaMH, 

B TO BP€MA Kak WeHTpaJIbHad HMeeT COCTaB 

BMelarollero HX M3MeHeHHOFO MenJIOBOrO 

Tyda, T. €. COCTOHT MpeHMyleCTBeHHO 

HX M@IKHX OCTPOYFOJIbHbIX 3ePeH KBap- 

Ila, MOrpyXeHHbIX B 3eJIeHYIO XJIOPHTO- 

OS mm Bylo Maccy. IIpu3Hakosp rxmepreHHoro 

IIPOHCXO*K CHUA B BHC NOABJIeHHA HJIH 

Puc. 3 Haneranue nusomuToB pyr Ha MNOBbILUCHHOTO coyep*KaHiA KapOoHaToB 

Apyra (pucyHoK 10 MHKpopoTo) HIM THJPOOKHCIOB %XeNe3a B Mpeemwax 

MM30JIMTOB He HaOsmofaeTcA. CyujecrByeT 

WM [\pyrad oCOOeHHOCTh NM3OJMTOB, 3aKUOUaIONaAcA B TOM, YTO YJIMHeHHbIe 4 

MACTHHUATbHIe MHHePaJIbl, BCTPeyalolwlvNeca B Hapy2XHOH NeWHTOBOM OOoso4UKe, 

Bcerja pacmovlaraiorca MO KaCcaTeJIbHOH K WapOBOH MOBepXHOCTH 3THX MH30- 

autos. M3peyka HadsoqaeTcd HeCKOJIbKO pacniocHyTad (opMa MM30JIMTOB 
WIM MX HasleraHve Apyr Ha Apyra (cm. puc. 3). 

Onucanne MOAOOHbIX MH30JMTOBBIX TyoB cpeyu TyoBot TommH CuOupcKoli 
TaTopMbI HaM YlaJloCb BCTPeTHTb B BECbMa HeMHOrHX paooTax. Tak, A. ®. Mu- 
xaos (°), XapakTepu3ya pa3BuTy!Io B palone p. Cesepnol TydoByto Touly, 
oTMewaeT HasiMuve B ee COCTaBe NH30NMTOBBIX Tydos. BcrpeyarouwecA B HUX 
MM30JMTbI TaKKe MMeCIOT rpyOosepHHCToe CTpoeHHe B WeHTpasIbHOH uacTu -H 
Oomee TOHKO3ePpHHCToe Mo Mepudepun. 

ni weuTpasmbHol yacta Tynrycckoro Oacceltina Bb. B. Tkauenxo u gp. 
(°) TakxKe OTMeYaIoT HaHUMe MM30HTOBbIX TyPoB, NpescTaBAOMINX Cobol 
IJIOTHbIe TEMHOCePbIe NOPOAbl, BKUOUAIOWLMe OObINCe KONHYECTBO OKPYIVIbIxX 
oOpa30BaHHl (NH30JIMTOB), COCTOAWIHX M3 Toro 2%Ke MemJOBOrO MaTepHada, TO 
MH BKJNOUaIOWad HX Macca. 

IIpasya, y A. II. JleOeqepa (7) umeetca yKa3aHHe Ha HaxomwKeHHe Ha 
p. Aam69 MeKOOJIMTOBLIX TYPOB, KOTOPbIe CosepKaT OKpyrsble wapuku (2—3mm), 
CJIOKEHHbIE BHTpONOpPupHToOM, MOrpyxeHHbIM B  XJIOPHTOByIO Maccy, a 
A. A. Apcenbes oTmMeyaeT, JTO HeKoTopple Typ pp. JaKekunye u Uonpr o6a- 
J\atoT B H3J1OME OOJIMTOBbIM CTPOeCHHeEM — COJepKaT MEIKE CBETO3EEHbIe Wa- 
puku. A. A. Apcenbes cuNTaeT, ITO STO Kall H3MeHEHHOFO BYJKaHHyecKoro 
CTeKJIa, PaCMbWICHHOrO IPH B3pbIBe MapoB HU Fa30B B MaBOBOM CTOsGe. 

IlockombKy B AByX MOCIeHHX NpHMepax WapuKH CO*KeHbI BUTPoNOpiu- 
PHTOM JIM H3MCHCHHbIM CTeKJIOM, HX H@JIb38A OTHECTH K «PpA3eBbIM IapHKaM», 
T. €. NM30/IMTaM B HACTOAMLEM CMBICIe CIOBa, a BMelaoulue UX Tydpl — K MH- 
3OJIMTOBBIM Ty(aM. Ouw oveHb HanoMMHaloT onMcauHpe JI. T. Kpama (!) uia- 
PuKOBbIle JaBbl By IKaHa Apaunep (ApMenna), KOTOpbIe COCTOAT 3 MaCCbI CTeKJIO- 
BaTbIX IUaPHKOB, NOPpy2XKeHHbIX B CTCKJIOBATYIO 2Ke OCHOBHY1O Maccy. Mx ‘06- 
Ppa3OBaHHe CBA3AHO UJIM C POHTAHHpOBaHHeM HM pasOpbISrHBaHHeM JlaBbl IIpH ee 
H3JIMAHMM, UJI, YTO OONee BEPOATHO, YUNTHIBAA COJIbUTyIO H3MCHEHHOCT CTeK- 
JOBATHIX INaPHKOB CBASAHO C TEMH H3MCHCHHAMM, KOTOPble NPOMCXOAHIM B pac- 
KPHCTaJIJM30BbIBAaBLICHCA, TePpBOHAYaIbHO OMHOPOMHOM, mMacce aBBI. 

CopepuienHo j{[pyrok MexaHu3M oOpa30BaHuA mu30nuTOB. B ornuune oT 
MPHBECHHbIX IPHMePOB, OHM COCTOAT H3 OONOMOUHOFO MaTepHasa Toro 2%xe Co- 
CTaBa, UTO H BMelLalOulM UX MenoBEIM Typ). Baarogaps 9TOMy OHH HW HOU 
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CaMble pasHooOpasHble HasBaHUA: «rpxAseBbIe WapHKU», «TyPoBbIe Karu», 
«BY JIKAHHYECKHE NMSOJIMTb , “BY IKAHHYECKHE PpauHbm, KAKKPeUMOHHBIe anns- 
JM» 4 T. 1. (“). Onw oOHapy2KeHbI B Tybax TpHacoBoro HW MHOWeHOBOrO Bospacta 
H, BEpOATHO, MOFYT OKa3aTbCA Oomee OObMHBIMH H B Ooee ApeBHUX MHpoKsa- 
CTHYUCCKHX OTJIOMKCHHAX. 

Mexanu3Mm UX OOpas0BaHHA JOBOJIbHO IPOCT H, BepOATHO, CBOAUTCA K Tpem 
BOSMOXHbIM CJTyuasM: 

1. Tlaqenue fowjesbix Kalelb B COM pbIXoro nena oOpa3oBanHe, B 
CHJIY MOBeCPXHOCTHOrO HAaTAXKeCHHA, KPYTJbIX PPAZeBbIX IapHKOB. 

2. [Ipoxom enue Aor qeBbIX KalleNb vepes HacpIleHHYIO MensIoM aTMochepy 
Hal QeHCTBYIOULMM ByJIKaHOM (B 3TOM Caly4¥ae OHH MaqaloT Ha 3eMuO y2xKe KaK 
HaCTOAMMe PpASeBbIe IapHKH). . 

3. Konjencalua apa B SPyHTHBHOM O6saKe BOKPyr M@KHX HeNOBbIX 4a- 
CTH. OveBHHO, YTO B STOM CuIYYae MH3OJIMTEI AOMKHbI OOpasoBpiBaTbca MpH 
HaHOoulee MOULHbIX BY IKaHHYeCCKHX H3BePpKeHHAX, KOLa BbIOPAachiBaloTcA OFpoM- 
HbI€ MACCbI apoB BOJbI H BYJIKAHHYeCKOrO Nenuia. 

EctecTBeHHo, 4YTO pasIHYHTb Cryyan 2—3 mpakTuyecKH He NpeycTapmaerca 
BOSMOXKHBIM, TaK KaK H B TOM H B J[PyrOM Ha 3eMJIIO NajlaioT PTpA3eBbIe WAapHKH, 
B pa3IM4HOH Mepe JeopMupyiollvecA MpH cBoeM MajeHuu. 

Oro kacaeTca ONMCbIBaeMbIX HAMH IIM30JMTOB, TO HX BHeWHUH BHM BHYTpeH- 
H€€ KOHICHTPHYECKOE CJIOMKEHHE MOJIHOCTbIO COOTBETCTBYIOT MOJOOHKIM 2Ke O6- 
PasoBaHHAM, ONMCaHHBIM 3 ApyrHx MectT (cM. onucaHHne 4 oTorpaduu B pabo- 
Tax IIpatra u Poa (°,°%)). 

Ilo cnoco6y cBoero 06pa30BaHHA NM30MTOBbIe TyPsl Cu6upcKol miaTPopMpt, 
NOBHAMMOMY, MpeACTaBJAIOT KOMOMHALMIO NepBbixX AByX CTyyaeB. Tak, mpu 
HaOJNOJACHHH NpaBHJIbHO OKPYTJIbIX, He JePOPMHPOBaHHbIX MM3ONUTOB (puc. 2), 
HEBOJIbHO HaMpalIMBaeTCA BbIBOJ, YTO 9TO KAIVIM BOJbI, YMaBIUe B pbIXJIbIti 
nenet. B cuay NoBepxXHOCTHOrO HaTAKeHHA Taka Kana NpHHsAMa WapoBy1o 
dopmy, Mokpbisacb O6oNO"KOM HaMOouee NeErKHX WH MeJKUX PIMHUCTHIX FACTHI 
H BbIZBaJla TAHeHIHaJIbHOe PAaCcHOJIOMKeHHe YAJIMHCHHbIX MHHepasoB. B Tex xe 
cayuaAX, KOra WH30JIMTbI HMEIOT MIPHMOCHyTOe OCHOBaHHe HM MepeKpsiTH! Apy- 
THMH MO,KOBOOOpa3HO M30rHYyTHIMH IM30/IMTaMH (puc. 3), BeposTHee BCero mIpes- 
T1OJIOXKEHHE, UTO OHH MajlaJiH Ha 3eMJIO YXKE B BUC KFOTOBHIX» PPA3ZECBbIX WaPHKOB, 
HaXOJMBUIHXCA B BA3KOM COCTOMHHH. 

TlockombKy MM30JIMTbI BCTpeyaloTcCa B CBeXKUX OTMORKCHHAX Nena pANa NeL- 
CTBYIOUIMX BYJIKAaHOB, HeMOCpeACTBEHHO Ha HX CKMOHAX WIM BOMM3H HUX (Ku- 
naysa, Mon-Ilene, Besypuit, Taamb u p.), TO MO MPHCyTCTBHIO MH3O/MTOBbIX 
Ty(boB Kak OyJTO MOXKHO CYAUTb H O ONM3OCTH BYJKAHMYeCKMX WeEHTPOB H3Bep- 
7KCHHA. ITO MOATBep*KaeTCA TeM, YTO OMMCHIBACMbIC IH3OMMTOBbIC Tybl Oplwia 
BcTpeyenbi Ha r. Tyot-Xaa u r. Cumirnill, KOTOpble, Kak NpW3HaeT OOJIbIIMH- 
CTBO HCCIeOBaTeIeH, ABJIAIOTCH KOPHAMHM BYJIKAHMYeCKUX allmapaToB WeH- 
TpaJIbHoro THM. 

Heo6xogumoe [Wit oOpasoBaHud MM3OJIMTOB Oovibuioe KONMYeCTBO apoB 
BOJ[bl, BbIOpacbiBaeMoli IPH MSBepXeHHH, JIMWHHH pas TOBOpUT oO OoubLuOl 
AKTHBHOCTH BYJIKaHHYeCKNX MpoleccoB, MpoTeKaioujMx Ha CuOupcKol muar- 
(bopme. Ha TteppuTopuu mocnequel cneyyeT oxkKuaTb Oonee WIMpoKoro pacmpo- 
CTpaHeHHA MH30/MTOBBIX TYy(OB, HeKeHM STO H3BECTHO B HaCTOAIMee BpeMA. 


Jla6opatopua MuHepasiorHH HM TeOXHMMM peKHX 3JICMCHTOB Tocrynusto 
iatey Axkajylemun wayK CCCP 1 III 1956 


WUTHPOBAHHAA JIMTEPATYPA 


u : Bawa, Tp. Jla6oparopun BysKkanonoruu AH CCCP, B. 7 (1953). ? A. II. JL e- 
6e ane De AL CCCP, cep. reow., Neo 4 (1951). * B. B. Jiaxosuu, Hss. AH 
CCCP, cep. reon., Ne 1 (1953). 4M. JI. Jy ppe, C. B. OOpyzes, Matepyansi no 
reonoruu Cu6upcKoli maarpopmnr, M., 1955. ° A.®. Muxauuaos, Tp. ApkTHu. HHCT., 
139 (1989, eb B. Skane u KO, Ao, Monxea i mos, bs, Tec, Ip: 
[FYrYCMM, s. 11 (1941). 7 P. Ul pox, MocnenonatetbHocth B cBHTaX CONCTEIX MOpOL, 
WI, 1950. 8G. Foye, Bull. Geol. Sci. Am., 35, No. 2 (1924), ®W. Pratt, J. 


Geol., 4, No. 5 (1916). 
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Joxaago Akagemun HayK CCCP 
1956. Tom 110, No 4 


MAJEOHTOJIOPHA 


b. Tl. BbIOLUKOB u TI. K. UYMWHOB 


O TPHACOBDIX PEITHJIMAX — MICROCNEMUS H TICHVINSKIA 


(ITpedcmaéaexo axademuxom H. H. II maaveaysenom 20 II 1956) 


XiOHE ONMCAa HOBbIi pol H BU MpoToposaspa — Microcnemus efremovi 
Huene (*). Sror moka MoHOTHMHBIi poy yCTaHOBNeH NO paspo3HeHHBIM M03BOH- 
KaM, KOCTHM MOCOB H KOHeYHOCTeH H3 TpHaCcoBbIX oTOKeHHH CCCP (Tt, 
BeTIYKCKHH sApyc, V 30Ha; MecToHaxomyeHua Baxneso u Kyypuuo, 6acceitu 
pr fOr). 

M. efremovi xapakTepu3yerca aM@uUebHBIMA TOHKOCTCHHBIMH TO3BOHKaMH 
C OFPOMHbIMH BHYTPCHHHMHA MOJIOCTAMH, ABYXTOJIOBYATbIMH IWelHbIMH HM TyJIO- 
BHUHbIMH peOpamu. 

Iletinpie MO03BOHKH — C HH3KHMH HM JHHHbIMM TepeTAHYTbIMH MOCpequHe 
WeHTpamH. J[uanodusbl v Mapanodusbl BbIHeCeHbI Biepes HW PacHoMORKeHbl OYeHb 
HH3KO, IPOM@XKYTKH M@XK]Y HHMH MaJibl. HeOoubume 3uranodu3pl BbICOKO IIpH- 
MOJHATHI, HX COWICHOBHbIe PaceTKH CTOAT KOCO. OcTuCTHIe OTPOCTKH — B Buse 
TOHKHX IJlaCTHHOK, JJIMHa KOTOPbIX COpa3sMepHa C JMHHOKH wWeHTpos. JinnHa 
IWeHHBIX MO3BOHKOB 16—17 MM, NomepeyHHKH WeHTpoB 4,5—5 MM, BbICOTa BMe- 
cTe € OCTHCTHIM OTpocTKom 11—12 mm. 

TyJIOBHUJHbIe MO3BOHKH — Tak2Ke C CHJIbHO BbIHeCeCHHbIMH BHepey peOepHbi- 
MH IIPHKPeMJICHHAMH, KOCOCTOALLHMH 3Hranodu3aMu HW OOJbIIMM KaHaJiOM JA 
cnuMHHOoro Mosra. IleuTppl HX yKOpoOueHBI JO 7 MM, OCTHCTHIC OTPOCTKH HU3KHE C 
YTOJIMCHHbIM H Y]JIMHCHHbIM BepXHHM kpaem. 

Han6osee HHTepeCHbI XBOCTOBbIC NOSBOHKH (HMEIOTCA TOKO U3 JMCTaIbHOu 
yacTH xBocTa). OHH CHJIbHO Y]JIHHeHbI, IPHYeM OTHOWEHHE JVIMHbI K BbICOTe 
3HaUHTeIbHO BO3pacTaeT K KOHUY xBocTa. J|1HHa WeHTpOB K KOHIy XBOocTa 
yBelMuuBaeTcA OT 5—7 jlo 10,4 mM. 

Xopowio coxpaHuBiuMeca OepeHHble KOCTH TOHKHe, Clerka CKPy4eHHBIe, 
S-o6pa3Ho M30rHyTHIe; AmHHa 48—49 mM. Onudu3bl UX CHJIbHO paciIMpeHbl; 
IIPOKCHMaJIbHbIM — C XOPOUIO pa3BHTbIM BHYTPCHHHM TpOXaHTepoM, JMCTaJb- 
HbIM C OUeHb Ca6O HAMeYAIOULUMCA pasyemeHueM aTepabHOro HM MequasbHOro 
CyCTaBHBIx 6yrpoB. Bepwoppble KOCTH MO AvIMHe MOUTH He ycTymaioT Oespy. 

Bce qmuuupie Koctu M. efremovi TpyOuaTbl, C OYeHb TOHKHMM CTeHKaMH. 
Hasmune BHYTpeHHHX MOJIOCTeH OTMeYaeTCA TakKxKe Ha KOCTAX NocoB. Oxa- 
PaKTepH30BaHHble OCTATKH OM3KO HaMOMMHAIOT COOTBETCTBYIOUINEe KOCTH pas- 
JIMUHBIX IpoTepOsaBpos. 

Xrone oTMeuaeT MOUTH TOMHOe TOAOGue NO3BOHKOB Microcnemus yMeHbIIeH- 
HbIM TO3BOoHKamM Macrocnemus, CXO,CTBO WweHbIX To3BoHKoB Macrocnemus 
¢ TakoBbimu Tanystropheys *, ouHakoBbii Tum peOepHbIx npukpensenui Mic- 
rocnemus u Araeoscelis; cxogctso c Macrocnemus Ha6yr0qaeTcA TakxKe B CTpoe- 
Huu scapulo-coracoideum. 

Begpo Microcnemus cBoeH CTpOMHOCTbIO, TOHKOCTCHHOCTbIO M CTPOeCHHeM 
MpOKCHMasIbHOrO 9sTHusa BHOMHE CooTBeTCTByeT Oempy Araeoscelis. Ilo3quee 
Xone (°) ormerua cxogcTso Gegpa Microcnemus ¢ OefpoM CpaBHUTeIbHO OFeHb 
KpynHoro mpoteposaspa Megacnemus grandis Huene 43 Hu30B pakoBunnoro 
u3BecTHaka Bepxuelt Cuesuu. 


* TIO HOBbIM J@HHbIM {Ba TMOCJICIHHX posa OTHOCATCA K JIeMHTO3aBpaM. 


CeyjasiIMulHad KOCTb H3 MeCToHaxomxyeHust BaxHeBo, oTHeCeHHad Xone K 
Microcnemus, HMeeT NPHMUTHBHYIO MaCTHHKOBUAHYO (opMy HW CxoqHa C Ce- 
Janumuott KocThio Kadaliosaurus, ormmuaacb OT TakoBbix Araeoscelis, Tany- 
stropheus nu Macrocnemus WHpHHOH 3aHeH MOJIOBHHEI. 

K Microcnemus efremovi X1oHe OTHEC TakxKe JICBYIO BETBb HH2KHeH YeIUOCTH 
¢ KYCKOM BepXHe¥eJIOCTHBIX, HEOHOH H pyruX KOCTeH yYepella U3 MeCTOHAXOX- 
yenun Baxueso (pacxonku VY. A. Eqppemospa u ®. M. Ky3pmunas 1928 r.). 
B MoMeHT COCcTaBJICHHA OMMCAHHA BHYTPCHHAK NOBEpXHOCTb OGJIOMKa Obla CKpbI- 
Ta B MOpose; TOJIbKO STHM MOXHO OODACHHTH OWWUHOKY B ONpeseeHHH TaKCOHO- 
MHYECKOH MpHHaAMEKHOCTH OOpa3sia, AonyuleHHyio Xione. Takxke He BepHa 
clelanHad HM PeKOHCTPpyKUHA Yepena 2XHMBOTHOrO. 

B wacToamee BpeMA OCOJIOMOK MOJIHOCTbIO OCBOOOXKeH OT NOpOsbl, H oOUe- 
BHJHO, YTO OH IPHHajlexKUT HOBOMY BUY YCTaHOBJIeHHOTO aBTopamn (*) pola 
Tichvinskia u3 cem. Procolophonidae. 


TCs Kite Pee rem sulci esp atlGy s 


Microcnemus efremovi Huene, 1940 (partim) ((?), crp. 8—l1, ta6n. I], 
dur. 3B). 
Tonaotun. IIMH 19/2252-368, nwxuaa uemocTb Hu OONOMOK Yepena. 
MectToHaxoxjeu ue. IIpaspil Oeper p. Wlapxenru y gep. Baxueso, 
Hukoupcexuh pation, BonoroycKkow o6n., T',, BeTay2xKcKkHi apyc, V 30na. 
Auaruos. B nux- 
Hel yemiocTH 8 3yOos, ne- 
PeAHHHM OTKJIOHEH BrIepey 
oq yruiom oKoso 40°, co 
CKOWeCHHOH Hasaq momaT- 
KOOOpa3sHOH KOPOHKOH. 
Bropohk u TpeTui 3yO6pI 
MaJIbl, OCTPOKOHEUHBI. 
UerpepTpii—ceqbMon 3y- 
Obl HeCyT MO Be more- 
peuHO — pacO102KeHHbIX 


Puc. 1. Tichvinskia jugensis sp. nov. Konnexuua IIMH Bepuinaiia | ATi gaa 
19/2252-368. ®parmeut mepemueit acti yepeta H sleBaa MOH syObl _yBesIHUeHbI, 
BeTBb HIDKHeli YemOCTH C HapyKHOH croponb. 2X. Mx— Pacwupenpi. B Bepxneye- 
maxillare; L— lacrimale; D — dentale; An — angulare; JKOCTHOHM KOCTH 6—7 3y- 
Sa — supraangulare; Co — coronoideum; Ar — articulare. 60s. Bersu uuKHeli ue- 

JNOCTH OOpa3yloT yrou 
73—75°. J|nwHa umKHeH vemocTH mpeBpiuaeT 30 mM. 

Onucanune. J|nnuHa coxpaHMBIeHca 4wacTH HWKHeM YemOCTH (COUIeHOB- 
HbIM OTAe yTpayen) 30 MM; HaHOOJIbIaA BbICOTa Ha YPOBHE BeHeYHOrO OTpPO- 
cTKa 9 MM. 

Dentale oOpasyer nepefHioio NOJOBHHY Hapy2XHOH MoBepXHOCTH HH KHel 
yesNOCTH HM 3aXOJMT Ha BeHeyHEIM OTpocToK (puc. |). PpanuuutT c3aqu c Beneu- 
HOM, HajlyrIOBOH MH yroBol KocTamH. Los co spleniale npoxogquT no HuxKHeMy 
OKpyrJIoMy Kpato yesrocTH. Hue 3yOnoro kpant HaOmogaeTed 3 yAHHeHHBIX 
OTBepCTHA JI HEPBOB H COCyfOB pasMepamu Cc ocTpHe OymaBKu. Hue ux 
MOBepXHOCTb KOCTH HE€CET MEJIKYIO TIPOJOJIbHYIO WTPHXOBKy. 

B o6nactu cumdusa KocTb cia6o yrommena. Ha3aq or cumcbu3a 0 BHYTpeH- 
Hel MOBCpXHOCTH TAHeTCA rmyOoKaH Oopo3yKa, KOTOpaa Ha ypoBHe yeTBepTOrO 
3y6a yxoquT nog spleniale, cnuBaacb C NoNOCTbIO MeKKeeBOrO Xpalta. 

Spleniale Ha BHYTpeHHe MoBepXHOCTU YeMOCTH lO HM2KHeMy Kpaio JOcTH- 
raeT cumpu3a. Ha yposue Bocbmoro 3y6a 93Ta KOCTb BCTpeyaeTCA C BeHeYHOI, 
qasee Ha3ay rpanuyutT c praearticulare u angulare, mpuyem na miBe c nocnequeli 
pacioulox%KeHO HeOOMbUICe OBambHOe oTBepcTue — foramen meckelianum. 

Angulare o6pasyer nukunli Kpali YemocTH Ha yuacTKe 3aqnell TpeTH HM BBI- 
cTusaeT 4HO fossa mandibulae. Kpome dentale u spleniale, angulare rpanugnt 
c supraangulare, a Ha BHYTpeHHelt cTopone uemtoctu — c praearticulare. 
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Supraangulare o6pa3yer Hapyxubili Kpait fossa mandibulae, PpaHH4UT Bue- 
pew C BeHeuHOK uM 3yOHOM, CHu3y c angulare, a c3aqM C COUeHOBHOL KOCTAMH. 
Sault yuacTOK BepXHero Kpaxt KocTH yTovUeH, oOpasyer mpeycycTaBupili 
BaIuk (torus praearticularis), or KoToporo Biepel H BHH3 110 BHYTpeHHeH To- 
B€PXHOCTH KOCTH THHETCH Pe3KO BbIPaxKeHHbIli rpeOenb. 

Praearticulare coxpanuoch HeNOMHOCTbIO; OOpasyer BHYTPeHHIOIO, Ooslee 
HUSKy10 CTeuKy fossa mandibulae, yocruraer Beneunoro OTpocTKa H rpaHHuHT 
Ha HeOOJIbLIOM y¥aCTKe C BeHEYHOH KOCTDIO. 

Coronoideum — ne6ombuiad KocTb, oOpasylomai BepXxHioIo YTOJILLCHH 10 
yaCTb BeHedHOrO oTpoctKa. Los c 3y6Hoit KocTbiO NpOXOAUT HaHCKOCb No3aqu 
HM C BHYTpeHHel CTOPOHbI BOCb- 
Moro 3y6a (puc. 2). Ha no- 
BePXHOCTH BeHeYHOH H Mpusie- 
raiouleH CHapyxXH wacTH 3y6- 
HOM KOCTeH OTMeWAIOTCA CJIeIbI 
MYCKYJIbHBIX  IIpHKpeneHHi 
(m. temporalis). 

CoxpaHujocb moyTH now- 
Hoe jepoe maxillare c O610M- pyc, 2 Tichvinskia jugensis. Konaexuna TMH 
KaMH praemaxillare, lacrimale, 19/2252-368. Huxkusist uemoctb cBepxy. 2 X. Sp — 
palatinum, transversum 4 spleniale. Octambnbie 0603HayeHHaA KaK Ha puc. | 
jugale (puc. 3). 

SayHui BepXHHH Kpal yYesOCTHOM KOCTH BMeCTe C NpHwerarouluMH KOHWaMu 
CKyJIOBOH H CJIe3HOH OOpa3yeT HYXKHHM OKpylvibl KpaH OpOuTbI, nepeqHuti 
Kpalt KOTOpOlt pacnoox%KeH Ha YPOBHE TpeTbero, CuHTaA C3aqu, 3yOa. HwxKunli 

. BHYTPpeCHHHH OTOrHYTbIM Me- 
WHalbHO kKpaH ueOCTHOH 
KOCTH OOpa3yeT Hapy2kKHy10 
CTeHKy XOaHbl, OKAHYHBAIO- 
meHca Ha ypoBHe Tepequeli 
CTCHKH npesmocseyqHero 
3ya. 

Yerturpe mepeqHHe Mak- 
CHJIIAPHbIe 3y6a OOJIOMAHEI, 
H3 HX BTOPOH COBCeM Ma- 
JIGHbKHH, BAHMO He/aBHo 
popesaBuiwuca; Ha MectTe 
Puc. 3. Tichvinskia jugensis. Komnexuua TIMH MAToro — NpoOMexyYyTOK; Be- 
19/2252-368. DparmenT nepefHeH uacTH Yepela u MeBaA poxTHO, 3y6 BbilaJI elle IpH 


BOLE WH SHCN Pada. sce ont ane eee %KU3HH 2xXuBOTHOLO. ITlectosi 
Tr — transversum. OctTaJbubie ay6 o4eHh KpynHnl c none- 


ve peuHo paciHpenHo KOpOH- 
KOli, CHO BbIPaxKeHHbIM Hapy2KHbIM OyTOpKOM HM OoNbIO MOWaqKol uCTH- 
paHus, pacnouomwKenHo muurBambHo. [Ipukpenicuue 3yOoB akpogoHTHoe, Ha 
H3N0Max HaOsOMaloTCA OOJbUIHe NOJIOCTH NYJIbUbI. 

B cnesnoli KOCTH, MOUTH Ha rpaHuile C HeEOHOH, NOMeMaeTcH OoNbUIOe CIe3- 
HO€ OTBePCTHe, OTKPEIBaIoeecA B JIOKOMHKY, OOpasoBannyio BepTHKaJIbHOH 
H TOPUSOHTAbHOM MaCTHHKAMH YeNOCTHOM KOCTH MH MpoxojAlilyro JaTepasbuee 
xoaup. Ha wpe HeOHol MH MoMepeuHOH KOCTeH JlaTepaJIbHO PaCITOJIOMKeHO BTO- 
poe oTBepcTue (for. palatinum), oTkppiBalouleeca 43 OpOUTbI B POTOBY!O MOsOCTb. 

Transversum. Cyyqa m0 coxpaHHBUIeMyCcxH OOOMKYy, KOCTb Obila HaKJOHeHA 
BHH3 HW COBMECTHO C KpbIJIOBHAHOH KOCTbIO OOPas0BbIBalia HUCKOMALMH OTPOCTOK, 
CY KUBIUIME JIT yropa HwKHel yemocTH. ITpuBeyenHoe omMcanne He OCTaBIAeT 
COMHEHUA B MpHHaiexXHOCTH STHX OCTATKOB HOBOMY BHA MPORONOPOROE, 
61u3Ko poyctsenuomy Tichvinskia vjatkensis Tshud. et Vjusch. (#). 

He mpuxoguTca COMHeBaTbCA HM B TOM, YTO OCTATKH HOCTKpaHHaJIbHOrO CKe- 
eta, © KOTOPbIMH XIOHE COMOCTaBHJI STOT Yepel, B Ae€HCTBUTEbHOCTH He 
HMeIoT C HUM HuUero OOmlero. Kak Oplio yKa3aHO, CTpOeHHe NO3BOHKOB THIMYHO 
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MpoTeposaBpoBoe; 3urano:usbl Pe3KO OTIMYAIOTCA OT LWMPOKOPaCCTaBJICHHbIX, 
MACCHBHbIX, C TOPH30HTaJIbHbIMH CYCTaBHbIMH (pPaceTKaMH IO3BOHKOB IIpOKOVJIO- 
cbonos. CyulecTseHHo HHO HM XapakTep peOepHoro MpuKpenmeHuA. PaBHbiM 06- 
pa30M CHJIbHO YAJIMHeHHbIe TpyOuaTble KOCTH KOHedHOCTeH He MOryT NpHHa- 
JI@KATb MpOKosopouaM. 

Hekoropsie COMHe€HHA BOSHHKAIOT JIMIb B OTHOIWeHHH OMMCaHHOH X10He 
NOJB3OWHOM KOCTH, WWaCTHHKOBHAHaA (opMa KOTOpoli H OYepTAaHHA CHM@H3a 
H 11Ba C JOOKOBOH KOCTbIO MOXOxKH Ha TakoBble Nyctiphrurets acudens Efr. 
(). To nonyyenua Oonee MOJIHbIX CKeeTHBIX ocTaTkoB Microcnemus efremovi 
uu Tichvinskia jugensis onpeyeleHHe TaKCOHOMHYeCKOH MpHHalexHOCTH 
9TOM KOCTH CJIeqyeT CUHTATb HE BMOJHE AOCTOBeEPHbIM. 


TlaneonrooruyecKH HHCTHTYT TlocrymHa0 
AxayjlemuH HwayK CCCP 24 I 1956 


WHTHPOBAHHAA JIHTEPATYPA 


1], A. Efremov, Neues Jahrb. f. Mineral., Beil., 84, Abt. B (1940). # F. Hue- 
ne, Neues Jahrb. f. Mineral., Beil., 84, Abt. B (1940). * F. Huene, Neues Jahrb. f. 
‘Geol. u. Palaont., Monatsh., No. 6 (1954). 4101 K. Uynunos, B.Il. Baiwkos, 
HAH, 108, Ne 3 (1955) *. 


* B cratpe (7) B mognucH K pue, 3 
»HaT. Bey.“, clehyer 4uTaTb 42x“. 


144 


HCmpaBHy JIbHO YKa3aHO YBeCJIHYCHHE: HanewaTaHo 


| 


Moxaayor Akayemunu nwayKx CCCP 
1956. Tom 110, Ns 1 


HHTOJOTHA 


T. M. SAKOBJIEBA 


WLEJIONHAS POCPATA3A B MAKPO®ArAX 
iPH KYJIBTHBHPOBAHHH HX B CbIBOPOTOUHOM CPEJLE 


(ITpedcmae6aeno axademuxom B. A, Sneeaseapdmom 20 IIT 1956) 


JIuMPoUMTH H MOHOLMTSI pH KYJIbTHBUPOBaHHH JIeHKOIMMTOB KPOBM HCHbI- 
THIBAIOT PAN MpeBpalleHul, MpeocOpasyacb B MaKkpodbaru. PaGotamu I. K. Xpy- 
moBa (*) OblIO MOKa3aHO, YTO IPH KYJbTHBUPOBAHHM AMM(POLLUTOB KpOBH JIO- 
maw B CbIBOPOTOUHOH cpege MakpoharH, MOMUMO arouuTo3a, ABJIAIOTCA 
OCHOBHbIMH (PakTOpaMH OOpasoBaHHA TaK Ha3bIBaeMbIX «eMKOUMTApHBIxX Tpecbo- 
HOB» — MOULHbIX CTHMYJIATOPOB WpomMepaTuBHbIx mporeccos. Jleikountap- 
Hy!0 CbIBOPOTKy, B KOTOPOM KYJIbTHBHPOBaJIHM AKTHBHbIX MakpotbaroB, MpHme- 
HAIOT B M€AHIMHE H BETePHHApHH KaK CTHMYJIATOP 3a2%KUBJCHHA OCOXKHCHHBIX 
pau. B nacTosmel padore Opila H3yyeHa JOKAIH3alNA AKTHBHOCTH WLeOUHON 
cboctbaTa3sbl B JI€HKOWUTAX, KYbTHBUPYeMbIX B CbIBOPOTOUHOH cpeye MO MeTOy 
I. K. Xpyutosa (?). 

JA KYJIbTHBMPOBAHHA JICHKOWMTOB NpHMeHANH HeEOOJbIUINe YaleyKH, cme- 
IHaJIbHO MPHPOTOBJICHHbIe JIA ITOTO H3 MpoOOMpoOK. ITH YalieuKH 3aKpbIBaJN 
MapJIeBbIMH MpoOKaMH HW TipesBapuTebHO CTepHIH30BaIM. Kposb soma je- 
(uOpHHHpoBasIH HM 3aTeEM OTCTAMBaH JIA OCeaHHA SpPHTpouMToB. OcrTaB- 
WaAcaA Mocle OCeaHHA IPHTPOUNTOB CbIBOPOTKA Cofep2xKaa JICHKOWUMTbI H OUCHb 
HeOosbluoe KOMHYeCTBO SpuTpomuToB. Ilepeq Tem KaK HaJIMTb CbIBOPOTKY 
rops0 Kako YaeukH OOAKHTAaIN Hay WaMeHEM CNHPTOBOHK opeJKH HW HaMBaIH 
CbIBOPOTKY KaK MO2KHO GJIMKE K MIaMeHH ropesKH. Y poBekb HaJIMTOM CbIBOPOTKH 
JOJDKeH JOXOJUTh JO OHO TpeTu samieukH. UameuKu 3akppiBasIM MapJIeBbIMH 
mpoOKaMH, MpeBapHTesbHO OMYyWIeHHBIMH B YropsAyHH Napadun, mpoOKu 
cBepXy TilaTeIbHO 3aMa3bIBaH MapaduHoM. Uameuku CTaBusM B TepMOCTaT 
npH 38°. Uepes onpegqeneHuple MpoMexKYTKH BpemMeHH, a uMeHHO 24, 48 u 72 
yaca, 1—2 ualmle4uKH BbIHHMaJIH HW UX COsepxKuMOe LeHTpudyrupoBaan. Ilocne 
WeHTpHpyrHpOBaHHA MOXKHO ObIO BACT Ha He NPOOMPKU TOHKHM CON JeHKO- 
WHTOB Hal KPaCHbIMH SPUTpOUMTaMU, OCeBIIMMH Ha Camoe HO. IIpospauHyio 
CbIBOPOTKY OCTOPOXKHO OTTATHBAIM MMMeTKOM, OCTaBIIMeCH Ha He MpOOUPKH 
JICHKOMMTbI H SPUTPOMUMTb! CMeLIMBAaIH HM HaHOCHJH iO KalIAM Ha MpeMeTHbIe 
CTeKJIa JIA MpHroTOBJIeCHHA Ma3KOB. . 

Hexotopas uacTb Ma3KoB Opisia CeaHa W3 CbIBOPOTKH, NPHFOTOBJICHHOH He- 
CKOubKO HHaye. CpIBOpOTKY KYJIbTHBUPOBaH B Cocyfax Oombuuero oObema. I Ipex- 
BaPHTe/IbHO Ha AHO Cocya HasMBaNM Wia3My KpOBH TOM Ke JOIlaAN; m1a3- 
Ma ToTuac 2»xe cBepTbIBamacb. JLebuOpHHupoBaHHylo U OCBOOOXKACHHY1O OT SpH- 
TPOUHTOB CbIBOPOTKY HasIMBaJIM Ha COM CBEPHYBINeHCH  Ma3Mbl. Mas3xn 
43 JIe@liKOLUTOB STO CbIBOpOTKH ToTOBUsAM Yepes 62 yaca. MasKu PuKcupoBadH 
80° crMpToM, HaCbIN,eHHbIM YKCYCHOKHCJIbIM HaTpHeM IIpH TeMMepaType —10°. 
O6pa6oTKy Ma3KOB Ha OMpefeJIeHHe MOKANM3ANMH AKTHBHOCTH (poctbata3bl Mpo- 
u3poqusau mo Metoxy Tomopu (*?) ¢ yTOUHeHHeM OTJCIbHbIX AeTaleH MeTOfa. 
Cy6crpatom jelicraua ochaTasp CyKAI rauiepococdatT natpun. MasKu co- 
yep2xKaJl B VHKYOAUMOHHOM 2KUKOCTH B TEpMOCTATE OT 2 yac. qo 4 wac. 30 MuH., 
TaK KaK OObeKTOM HaOsIOeCHHA ABJSIMCb JIMM@OUMTHI, CTAHOBALLMECH OTUCT- 
JIMBO BAXUMbIMH TOJIbKO MOCJI€ STHX [JIMTCJbHbIX CPOKOB vuukyOauun (*), IIpo- 
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CJI@UTb IpeBpallleHHe MOHOLMTOB B MaKpodaroB MHE He yflaJlocb, TaK KaK MOHO- 
UATbI A HaOsOfasa Ha H3YYeHHBIX Ma3KaX TOJIbKO_B OYeHb PeAKHX CJyVaAx. 
Tloce oKoHYaHHA OOpaSOTKH Ma3KOB MeCTa aKTHBHOCTH qociaTasbl mpHoope- 
Tad KopHuHeBaTo-yepHy1o oKpacky. HanOomee yQoOubl AA H3yYeHHA Kpast 
Ma3KOB, rye KJI€TKH BCerfa XOPOWO pacmacTaHbl. 

XapakTepucTuKa JI€HKOUHTOB MA3KOB, MIPHIOTOBJICHHbIX M3 HATHBHOM CbIBO- 
POTKH, MOApOOHO MHOIO yxKe JaBaslacb (*). Bombiiai akTHBHOCTb LLeIOUHOU 
(poctaTasbl Opivia ycTanNoBsleHa B MasMe HeHTpoPuNoB HW 2O3HHODHOB, MpH- 
o6peraiomleli mocle oOpa6oTKH Ma3KOB KOpH4HeBATO-YepHbI UBeT. Apa Heu- 
TpocpHIOB HW 9O3HHOHOB Noce HHKyOallHH HEOOJbIIOM MpOoOMKUTeMbHOCTH 
OCTaIOTCA COBCEM HeOKpallleHHbIMH, NOCe JMTeIbHOH HHKyOauMM OHH CTaHO- 
BATCA JIHIUb Ca60 OKpallleHHbIMH, HW TO He Bo Bcex curyuanx. I]na3ma sumouu- 
TOB pearupyeT 3HaYHTeIbHO MeWIeHHee, YeM N1a3Ma HeEHTpOUJIOB, MH OKpalllH- 
BaeTCaA 3HAadHTeIbHO Cla6ee. Apa ux, NOBAAMMOMY, MOUTH COBCeM He OONAaaloT 
aKTHBHOM cboctbaTa30H, TaK KaK TlOcse NOKPaCKH MCTHJIOBbIM 3EJICHbIM KpacATCA 
B 3@JICHbIM I[BeT OUCHb UMCTOFO OTTeHKA. Bowbuine JHMPOWMTHI MHE TIPHXOMMJIOCb 
HaOJOaTb OYEHb PeKO, HW NOSTOMY B aHHOH paOoTe OyfeT HATH pedb JIMLIb 
O MaJsbIX H CpeqHHX mMMCouUNTAaX. 

Yepes 24 uaca KyJIbTHBUpOBaHHA Ha KpaloO Ma3Ka MOXKHO BUeTb pacno- 
JIOMKEHHbIE OObINHO TpynnaMuH HeEUTpoOuJIbI H 9OSHHOHbI C TOUHO TaK Ke HH- 
TeHCHBHO OKpallleHHOH Myla3MOl, KaK H B HATHBHOHM CbIBOpOTKe. SJeCb KE MOXKHO 
BCTPeTHTb B OOJIBIIOM KOJIHYeECTBE COBepLI€CHHO HE H3MCHHBIUIHECA MaJIbIe H 
cpeqHue JHMOUHTHI BCe TaK*KE CO CaOO OKpaleHHOH Ma3MOH WH HeOKpallleH- 
HbIM jpoM. Ha kpaio Ma3Ka MOXKHO OOHAPy2XHTb H H3MeCHHBLINECA JIHMMOUHTEL, 
la3Ma KOTOPbIX YBeJIHUNaCb WH IpHHANa ameOonyuple ouvepTanusA. IIpu SOonee 
KOpOTKOH MHKyOauHu (2 vaca) OHH OCTaIOTCA MOUTH HeOKPaleHHbIMH, Cabo 
OKpalUHBaloTCA JIMWb KOHTYpbI HX Mva3sMbl. IIpu Oomee AWHTeMbHOM BpeMeHH 
uHkyOaunH (2 uac. 30 MuH.— 4 4aca) KOHTYPbI M1a3MbI HAYHHAIOT ABCTBEHHO 
BbICIATHCA, OCTAIbHaA YaACTb Ta3Mbl NpHoOpeTaeT KOpH4HeBaTO-cepbIH OT- 
TCHOK. 

Yepes 48 uacoB KyJIbTHBHPOBaHHA HeHTpodudbl MpoqomKaIoT BCTpeyaTEcea 
B OOJIbUIOM KOJIHYECTBE, MIa3Ma HX OKpalllMBaeTCA Tocie OOpa6oTKH O¥eHb 
HMHTeCHCHBHO. Hen3sMeHHBuineca JUMCOUNTHI H JHMOUUTHI C AMCOON AHO Ma3smMoli 
MpOABJAIOT MpH 3STOM TE Ke CaMble MPH3HAaKH, UTO HM Noce 24-yacoBoro KyYJIb- 
THBHpOBaHHA. B OoubUIOM KOJIHYeECTBE 3aMeTHbI OOJIOMKH KJICTOK, B YaCTHOCTH 
HeliTpodusos. Ho na Sto cTaquH KYyJIbTHBAPOBaHHA B CbIBOPOTKe yKe MOAB- 
JisioTcA Makpodbarn. HavOonbmiee kosMuecTBO MakpotbaroB MOxKHO HaGuJO- 
aTb uepes 62 yaca pu KyJIbTHBUPOBaHHN JIeHKOWHTOB B CbIBOpOTKe Hal CBep- 
HyBluelica miasMol. Ilostromy # aM HX OMMCaHHe AIA STON CTaqMM KyJbTHBH- 
poBaHHa. 

Uepes 62 uaca Ky IbTHBUPOBaHHA Ha Kpalo Ma3Ka TaK2Ke MOXKHO BHJeTb HeH3- 
MCHHBIUIMECH HEHTPOHIbI H S03HHOHJIbI C HHTCHCHBHO OKPaleHHOH ma3Mmoli, 
HEH3MCHHBINMECA JIHMDOUNTHI, AHMCOUNTHI C aMeGonAHOH Ma3MoH, O6NOMKH 
KJIeTOK H, HaKOHel, B OO/IbINOM KOMMUeCTBe Makpodaru. Agpa ux, ecmu ux 
yAaeTCA 34MeTHTb, MOUTH COBCEM HE OKpPalMBaloTcA. 3aTO HHTEHCHBHO OKpalliv- 
BalOTCA P€3KO BbIJeMAIOM[MeCA ANPbIIKH (cM. puc. | a). Tlna3ma mMoxeT GOpITb 
B Oosbiueli CBOeH YaCTH KOPpuHeBATO-YepHO, roMoreHHot. B ueKoTopoli cBoeli 
YacTH OHA OOs3aTEMbHO COep»%KUT HEOKPaIeHHe BKOUeHHA. OKosO MaKpo- 
(bara Bcerya NeKaT Kak Obl MPHJIMNUINe K HEMY MaJIbIe JMMOWMTEI, OUCH C1a60 
OKpallCHHble, 3AMeTHBIC Kak «TeHH» (puc. | 6). 3qecb 2Ke MOXKHO BUT MaKpPo- 
cbarH, TyCTO HanOJIHeHHbIe (aroluTHpOBaHHbIMA WMH OONOMKaMH KsIeTOK 
(puc. 1 ¢). MyrencuBno oKpamennl, MOBHAMMOMY, OOJOMKH HeliTpodpusoB u Cabo 
OKpalleHbl OOJOMKH WIM UenbIe WuMdounTe. Moxkno 3aMeTHTb emble WenH 
IPHJIMMUAX K MakKpoary AuMounTos. Y jaeTcs BUeTh MaKpotbaru OKONO Fpynn, 
NOBHAHMOMy , NOrHOaioulyx, CKABLINXCA HelTpopusoB c YepHol MasMoii H cabo 
3aMeTHBIMH He MOTeMHEBLUMMU Aypamu (puc. 2). 

Yepes 72 uaca KyJIbTHBUpOBaHHA (Ma3KH ObIIN MIpMroTOBMeHbI 3 NeliKoNM- 
TOB, KYJIbTHBHPOBaHHBIX B CbIBOPOTKe 6€3 Ta3MbI) CTAHOBUTCH ABHO 3aMeTHOIt 
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Puc, 1. Maxpotbaru Ma3Ka CbIBOpOTKH 4epe3 
60 4ac. KyJIbTHBUpOBaHHA. 806,4 X . Pempoayk- 
nua 2,5 X 


Puc. 2. Maxpodar oxoui0 norn6atouux Hnehtpodunos, 806,4 X 


JKAH, 1. 110, Ne 1, Axopmnesa 


“3 


BCe yCHJIMBaIOlladcA PHOelb KYJIbTYpbI. CrIBOpOTKa NONHa OOJIOMKAMH KJIeTOK. 
Makpoarn Take BCTpeyaloTcad yxKe B MeHbIUeM KouIMuecTBe. JLoBecTH KYJIbTH- 
BHPOBaHHe JIeHKOUMTOB JO OOpasoBaHHA PHCTHOLMTOB M3 MakpodbaroB MHe yja- 
JIOCb TOJIbKO B OJHOM Cylyyae. 

Takum 06pasoM, akTHBHOe yuacTHe MakpotbaroB B NepeBapHBaHHH OOOMKOB 
KN€TOK, OoraTbix WenouHol cocdaTasoli, copepmeHHO o4eBH HO. Bo3smoxKuo, 
4TO NonaBulat B Wia3My MakpodaroB wWenounad cboctbaTasa KaTamM3upyer 
pacileneHHe MOHOMocopHbIX SPHPOB, HYKJCOTHAOB HU, MOKET ObiTb, HYKJeH- 
HOBbIX KHCJIOT (°, ©). OcTaTKH HX, BbIAeAIOUIHeECA B OKPyxKalollly!0 CbIBOpOTKy, 
MOryT IIPHHHMaTb yuacTHe B OOpa30BaHHH BeLLECTB, CTHMYJIMPYIOWHX 3axKUB- 
JIGHHE paHbl. 


Vucrutyt Mopouornu »xHBOTHDIX Tlocrynuno 
um. A. H. Cepeposa 30 XII 1955 
Axkajlemun nayK CCCP 
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THCTOJIOTHA 


JI. B. CYBOPOBA 


BO3HHKHOBEHHE CHOCOBHOCTH K PEAKTHBHOMY 
TOPMO)KEHHIO KJIETOUHOrO JEJIEHHA 
B OHTOTEHESE MbImENM 


(ITpedcmasaexno axademuxom JI. A. Op6enau 8 IV 1956) 


B mocsequne rojbl yqeseTCA MHOPO BHAMAHHA NpoOsemMe HepBHO-ryMopasib- 
HOH peryJIAuHu KeTOUHOrO JaBmenun. IloKasano, uTo MexaHHyecKoe GomeBoe 
pa3sqpaxenHue HW pa3s[parxkeHHe 3BYKOM BBISbIBaIOT Y KPbIC H MBILIeH peakTHBHOe 
TOPMOXeHHE KJICTOUHBIX JeeHHH B sMHTeIHH poroBuy (4). B ma6opatopuu 
I. C. Crperkuua, B KOTOpoH MpoBeyeHa H HaCTOAMad paOoTa, H3yyeHO TaKxe 
BJIMAHHE pa3[paxkeHHA SIEKTpHyeCKHM TOKOM (°). IIpu Bcex ycoBuAX 3aTOp- 
M@KHBaeTCA BCTYIMVJICHHE KJICTOK B J[QICHHe H HE H3MeHACTCH 3aMeTHO TeyeHHe 
HavaBLUIHXCA MHTO38OB. BpiscHuyocb, uTo aPPpeKT 3aBHCHT OT JVJIMTeIbHOCTH 
pa3paxkeHHA HM BPeMeHH, KOTOPOe MpOXOANT AO MOMeHTA CPUKCAaLMH OObeKTA. 
IIpu duxcaunu uepes 1/, uaca mocne 5-MHHYTHOTO pa3qpaxKeHuA oTMeyaeTCA 
CHWKeHHE OOMLErO YHCa MHTO3OB TIpeHMYyULeCTBEHHO 3a CUeT MCYe3HOBeHHA 
HauaJIbHbIx (a3 enenusa. Ilocme 1,5—2-aacoporo Bo3feHCTBUA YHCIO MHTO30B 
MajlaeT HepeyKO JO HysIA. TopMoxKeHHe MHTO3OB HaOJIOasOcb He BO BCeX HCcue- 
JIOBaHHbIX TKAHAX. OHO HMO MECTO B SMHTEHH POrOBHUbl, MHULEBOa, KOKH, 
B HaQMO4e4HHKe HW OTCYTCTBOBAJO B SMHTeEIMH KHIUeUHHKAa, 300HOH 2Kese3e (°). 

CuwKeHHe MHTOTHUeCKOM aKTHBHOCTH MpH OoweBoM pa3ipaxKeHHn Habuto- 
anocb B ONyXxoueBOH TKaHM (ayeHOoKaplMHOMa Opwuxa y MpiueH (°, ’)). Bisac- 
HUJIOCb, UTO PeaKTHBHOe TOPMOXKeHHE KeTOUHOFO AeJIeHHA MOXKET ObITb Nowy- 
YeHO YyCJIOBHO-pedieKTOpHo (8,°). 

Mexanu3M peakUWH TOpMoxKeHHA MHTO3OB OCTaeTCA HeOCTATOUHO BBIAC- 
HeHHbIM. I]oBHyMMOMY, CYULeECTBeCHHaA POJb NPHHaexKUT FYMOpaJIbHOMY 3Be- 
HY, aqpenanuny. O6 9TOM CBUACTELCTBYET TO, YTO IPH yaseHHH HaAMOVeYHHKOB 
y KpbIC H MblUeH pe3KO CHH2KaeTCA peaKUMA B TKAHAX Mp OomeBom pasyqpa: 
wKenun (1°, 24). 

K cepvu mepeunceHHbIX HCCleOBaHH OTHOCHTCA H Halla paOota, B KOTO- 
poli OCHOBHOM 3aaveli ABJIANOCb BbIACHEHME BOMpOCa O BOSHHKHOBECHHH HM pas- 
BUTHH CMOCOOHOCTH K PpeaKTHBHOMY TOPMO?KECHHIO KJeTOUHOTO AeeHHA B HH]H- 
BUYaJIbHOM Ppa3BHTHH 2KMBOTHOTO. 

OnpiTbI NpoHsBoAHMCb Ha MEIax. U3yyanncb Mmoge! 3a 2—3 THA AO pox- 
CHU; B MOCTHAaTabHOM MepHoge |-, 3-, 6-AHEBHBIe, 2-HETeIbHBIe H BSpOCJIbIe 
(2—3 mec.) mpnuu. )KuBOTHBIe B TeveHHe 2 YaC. MOBepralHCb BO3eUCTBHIO 
TI€pCMCHHbIM 3JIEKTPHYeCKHM TOKOM B KaMepe C NPOBOJOUHbIM HaCTHOM WIM 
BBeJeHHIO alpenamuHa. Mp yOuBasucb Cpasy Mocse OKOHYAHHA BOSenCTBHA. 
IIpuMenssicd TOK MMHMMaJIbHOPO Hallps2KeHHA, IPH KOTOPOM OTYETIMBO HaOJI0- 
qaacb JBHraTebHad peakiua. AWpeHaHH BBOAMCA MOAKOXKHO, NOBTOPHO 
yepes Kaxkpie 40 mun. KoxHTpovIbHble KMBOTHBI€ COepxKaJHCb B TEX KE YCIO- 
BHAX H 3aOHBaJIMCb OJHOBPeMeHHO C NOAONbITHEIMH. B sKcnepHMeHTax C ape 
HaJIMHOM KOHTPOJIbHbIM MbILUaM BBOAMJICA PH3HOJOPHYeECKHU pacTBOP. Mosoypie 
XKUBOTHbIE OpasHCb U3 OMHOrO TMoMeTa. Ilo uMMepcHel HCCIeqOBaacb MHTO- 


THYeCKaA AKTHUBHOCTb Ha TOTAJIbHbIX TipellapaTaxX POroBuIl H cpe3ax KOKU 
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TommMHo 8p. B nocnequemM clyyae HCMOMb3OBaICA KAKI MATH Nonepeu- 
HbIli Cpe3 OCHOBaHHA XBOCTA, ay MbIlUeH paHHAX CPpOKOB pa3sBUTHA (muIOJ{bI, HO- 
BOPOXKCHHbIe) H TYOBHULa Ha YPOBHe NepeHHX KOHCYHOCTEH. TloqcuuTpiBasocb 
YHCJIO MHTO3OB 110 (basaM y MbIIUeH Ao 2-HeAebHOFO Bospacta B OOeHX POroBHllax 
u 100 nomax 3peHua amMepMuca KoxKH. Y 2-HeeNbHbIX H BSPOCJIbIX MBILUeH 
y KaxK]OrO %KHBOTHOPO NOACYHTHIBAJIMCh JeICHHA B 100 nomax 3peHHa STuTeIHA 
poroBpul XH 250 nomaAx 3peHHaA snmMyep- 

Ta6nuna 1 MHCa KOXKH (OHO Towle 3peHHsA, OrpaHu- 

Mutotuyeckad akTHBHOCTh TKaHefi Bspoc- TCHHOS KBalpaTHOu quadparmon, se eto 
TbIX MbIIUeH ocae 2-yacoBoro paatpaxenua JIACMOM B OKYJIAp, paBHo 0,124 MM yi 
HX SJIEKTpH4eCKHM TOKOM (cpeyHHe uncMa Matepual (bHKCHpoBaJICA MO Byauy. 
: MHTO3OB) ToTaJIbHbIe MpenapaTs! OKpalliMBaJIuCb 

"  remaTOKCHJIMHOM SICBOMHa, Cpe3bl — 


OnugzepM. KOKH 


Pelee reMaTOKCHJIMHOM Kapayun. 

Se s& ited ae B ombiTaxX Ha B3pPOCJIbIX MbIlax C 

TR(Oe pa3/[paxKeHHeM HX 9JIEKTpH4YCCKHM TOKOM 
al ~.s«B TeyeHHe 2 ac. MbI NOJyaHIH peskoe 
KonTpoab | 6 . Selma CHHKeHHE MUTOTHYeCKOH AaKTHBHOCTH 
QNeKTp. TOK BBall 47 | lO. 


Kak B SMHTeIHH pOroBHl, Tak H B SIIM- 
qepmuce koxku (Tabu. 1). 

Tloqo6noe Ke ABMeHHe HaOMOMaTOCh B TeX %Ke TKAaHAX y MblueH H MocIe 
BBECHHA PasJIHYHBIX 03 agpenauua (1; 0,5; 0,05 mr/kr Beca Tema). OTH [aH- 
HbIe COBMNaaoT C WHTepaTypHbiMH (1°, **), 

- TlpeycTapsasio HHTepec BbISCHUTb, MPpOHCXOMAT JIM H3MCHCHHA B KJIETOUHOM 
AeNeHHH y MWIOJOB NpH BO3felCTBHH Ha MATepHHCKHH OpraHu3M. C 9TOH WeJIbIO 
HaMH Obi TOCTaBeHbI OMbITDI! Ha 20 Mpluax Mo3sqHero CpoKa OepemMeHHOCTH, 
3a 2—3 JHA No pofos. PesybTaTer oMbiToB (TAO. 2) MoKasaJIH, YTO B SNMTeEHH 
PporoBul, MaTepHHcKorO op- 


TaHH3Ma TIpH pa3ipaxKkenHu 

QNIEKTPUYECKUM TOKOM,aTaK- Mutoruueckad akTHBHOCT TKaHeli GepemeHHbIx MbIUIeH 
_ WM HX Mviof0B nocae 2-yacoporo BosselicTBHA 9/1eKTpH- 

rie ae eee ANPCH AIH eckHM TOKOM H afpeHamHHom Ha MaTepHHcKHit opranH3M 

Ha B pasHbIxX fo3ax NOTH (cpeqHve aucia muTo30B B 100 nonax speHusa) 

NOJIHOCTbIO HCUeC3aIOT MHTO- 


Ta6auna 2 


THYeCcKHe (buryppl. zl oss ||z Tkanu naiona 
B TKaHax 2MOpHOHOB He a =e erie ree 

oOHapyXMBaeTCA KAKHX-JIH- me oe ee 2 KOK 

60 H3MeHeHH B KeTOUHOM Pa oa es aera 
Aenenuu, axe mocue BBeye- CMY Den cdastt | Gobel Wks Staak uke ioe eae 
HMA OepeMeHHOH MBI Oovtb- 

wok  O3bl aypenamuHa Koutposp 3 | 108,8]} 6 | 56,0 | 59,8 | 73,3 
(2,5 mr/Kr Beca). Mpi ne TIpH- leKTp. TOK 6 AAO SY Wh ave | lO atay || 72 


BOJMM Pe€3yJIbTaTOB NOACcueTa Kountponp (pusvo.. 
MHTO30B 110 (:ha3aM, OfHaKO _ pacTBop) 3 | 100,8)| 6 | 48,1 | 71,1 | 70,6 


A tipenanun 
A te ep coe MENS ee eee 4,9] 8 | 45,4 | 55,8 | 59,2 


5 
BHIABHJIH CIBHIOB B Npowecce 0,25 mr/kr Beca | 3|  3,0]] 6 | 59,7 | 60,3 | 56,4 
KJICTOUHOTO JIeJICHHA. 


Kak yoke oTMeveHO, Np OoeBOM pa3ipaxkeHuH elcTByIouluM (paKTopoM, 
NOBHAMMOMy, ABIAeTCA apenanuH. Ilostomy oTcyTcTBHe TOPMOXKeHHA MUTO3OB 
y NOOB MOO ObITb OObACHEHO JIHOO TeM, UTO allpeHasHH He MpOHUKaeT uepes 
MlaweuTy, MOO TEM, YTO NOM BMAHHEM alpeHamuHa y MOMOB HE BOSHHKaeT 
TOH peakUMH, KOTOpad HaOmOaeTCA Y B3POCbIX 2KHBOTHBIX 

M3 autepatypHbix JaHHbIX H3BECTHO, YTO alpeHasHH Yepes MallenTy mpo- 
HuKaeT. OO STOM CBHETEIbCTBYeT Tak2Ke HM HaGwOAaBLeecA HAaMH MOGMeAHeEHHe 
KOMKHBIX TOKPOBOB Y MIOAOB NMOMOMbITHbIX MbIWeH. YunTEIBan 3TO, CMemyeT JO- 
MNYCTHTb, YTO, B NPOTHBOMOJIOMKHOCTh B3POCbIM XXHBOTHBIM, Y MIOAOB ajpena- 
JIMH HE BbISbIBACT TOPMOXKEHHA KMETOUHOPO eNeCHHA B TKAHAX. ITO npeqnono- 
*KEHHE MONTBEPAMACTCA Pe3yJIbTATAMH OMbITOB, MPOBeeCHHbIX Ha HOBOporKeH- 
HbIX MbIIMax (Me€pBble CyTKH Mocme poxmfenua) (Tadn. 3), 
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Ha SomeBoe Pas pakKeHHe HOBOPOXJCHHbIEC MBI OTBEYAIH JBuraTenbHOL 
peaklven, XOTA HW pH Oomee BEICOKOM Halps2KeHHH 3JIEKTPHYeCKOrO TOKa, 4eM 
BSPOCJIbIe AKHBOTHBIC (25—30 B), [locne BBeqenua aqpenanna, oco6eHHO Gosb- 
WOM WO3bt (5 mr/kr seca), KoxKa 
eeeonwiace OneqHoH, uHorgqa Ha- Ta6Omuna 3 
ON er Mutornueckaa AKTHBHOCTbh TKaHel HOBOPO?K- 

’ JeHHbIX MbIWeH Noce 2-yacoBoro BO3JIEHCTBHA 
Kak y TJIOJOB, MHTOTHYCCKAA AaK- SIEKTPHYCCKHM TOKOM H ajIpeHaJINHOM (cpeqHue 
_THBHOCTb TKaHeil He MeHSVIaCcb HH YACa MHTO30B B OHO poroBuue Hu B 100 
MOC€ Pas paxeHHA INeKTPHYeCKHM ie eee ee ee 
TOKOM, HH MoCJle BBeeHHA alpeHawu- 


a | 

Ha. ComoctTapaenue ob6mleli peakuuu c 3 ate Nes 
Ha BO3eliCTBHe y STHX MbIleli C MHTO- 6 |x| 82 
THYCCKOH AKTHBHOCTHIO TKaHeli MOKa- Bla] 8 | eenor: | specie 
3bIBaeT, YTO HHTepecyroulee Hac Top- F | F([o8 
MOXKEHHE MHTO30B €CTb YaCTHAaA peak- 
UMA, He BCera CBA3aHHaA Hemocpel- pornos 4} 8/19 | 53 44 
CTBEHHO C JpyruMv mposBnenuamu 7 7“TP- TOK 5 ie tee a 
OoleBoro pa3qpaxenua. ee ae es 4| 8] 9,8) 34,7 | 33,5 

Ecau Obi Mbl orpaHManJucb Towb- ee 5 mryer| 4{11| 9,21 34,0 | 38,5 
KO OMbITaMH C BO3felHCTBHeEM Ha Beca 
HOBOPOKMCHHEIX MBILUCH STEKTPHYC-— Kourpon, (husnos.| 3| 7/34,0| 61,0 | 62,0 
CKHM TOKOM, TO MO?KHO OpIJ10 Obl CUH- pacts.) 
TaTb, 4TO OTCYTCTBHe peak CBA- AgpenaauHO,5mr/kr| 3} 9 |28,6) 57,6 | 50,0 
3aHO C TeM, 4TO Ha PaHHUX CTaqHAX Bera | 


OHTOreHe3a_ elle HeEJOCTATOUHO pa3- 
BHTa H€pBHO-ryMopaJibHan cucTema, OOeCHeyMBalollad TOPMO%KeHHE MHTOSOB 
B TKaHAX. OgqHako MpoTHB STOrO MpeCTaBJICHHA TOBOPHT OTCYTCTBHe TOpMO- 


*KCHHA KJICTOYHOTO AeeHHA MpH BBeACHHH ajfpeHaJIHHa. MoxHO jlyMatTb, 
TAKUM OOpasoM, YTO y MIOAOB 


Ta6Onuna 4 M HOBOPOKCHHbIX MbILeH 
TKAHH He OOHAP yXKHBAIOT elle 


MurotHueckad aKTHBHOCTb TKaHet 3- H 6-]HeBHbIX 
cnoco6HoCcTH pearupoBatTb Ha 


MbIIIeH mocwge BOS IeHCTBHA 3IEKTPHYCCKHM TOKOM 


WH ajipeHaHHOM (CpefHHe HCA MHTO3OB, paCcCuHTaHHble ajyipeHaJIVH TOPMO2KeCHHEM 
Ha 1 poropuyy u 100 nomeH speHuaA B 93NMAepMHCe § xyeroyyoroO qeleHua. 

cay PeakTHBHoe TOpMoxKeHue 

sale «|| | = AeCHHs Kj1eTOK HaOvofa- 

e/2|._|g2|| 2] 2/e,| $8 JoOcb HaMH nlocae BBeqeHHA 

ale B2/4*|]/ 2) 8/82] 6% Oonpuoli jospr agqpenanuna 

e|§1ss/s2i]15]=)/&e] #2 (5 mr/kr peca Tena) yxey 

£12 lm8|o£|| FF} F]e8] 02  3-yHepnprx Mpmuell, mocne 

3-1 HeEBHbpIe 6-1 HeBHble pas parxkKeHuA QJIEKTPHYe- 

M bi WI 1 M bl I H CKHM TOKOM — TOJIbKO y 

Koutpoup lg | 6|78,3/81,4 4 | 12 |34,0/78,0 6-NHEBHEIX  KHBOTHBIX. OJ- 

QaexTp. TOK f° | 8}36,8/77,6)| 4)14]49,9/77,6 yaxo peakuuA y 9STHX 2KH- 

KouTpop (pusuon. ) 4 )0,0 80,0 PR RS 81,6 84,0 BOTHbIX ele CYMLECTBEHHO 

pactTsop) 19 za OTIHUaIaACb OT TAaKOBOH VY 

Ajpenaaua 9 mr/Kr 6 |22,3/68,0)/ 2} 9122,6/70,0  panocnpix (Ta6n. 4). Tak, 

diy J ; y 3- 4 6-qHeBHBIX MBIIUe! 

Koutpomb (pu3vo.. joy ees TIpoucxoyqumo  TopMorKeHue 

ee t2] = l63 6 MUTO3OB Toce BBEeHUA fla- 

sie ) Ke OO/bIOH LOSbI apeHasu- 


0,05 mr/Kr Beca 
Ha TOJIbKO B STATeIMH poro- 


BUUbI, HO He B Koxe. [Ipu BBeqeHHH apeHanuna B fo3se 0,05 mr/Kr Beca 
y 6-HeBHbIX MbILIeH, B OTJIMYHE OT B3POCJIbIX, BOBCE HE HaOMoalocb H3- 
MeHeHUA MMTOTHY¥eCKOH akTuBHocTH. IIpu pa3qpaxeHHH IJICKTPHYeCCKHM TOKOM 
peakWua y 3-HeBHbIXx MbBILUeH ele OTCYTCTBOBaa, a Y 6-QHEBHDIX H3MeHEHHe 
MUTOTHUCCKOLM AKTHBHOCTH HaGmlogasocb TObKO B 9MMTeIMM poroBull. IIpu 
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3TOM UNCIO MHTO30B amano Hwa 35%, Tora KaK Y B3pOCJIBIX Ha 


93% . 
Y 2-HeqenbHbIX MbIMeH PeaKUMA He OTMMYAeTCA OT PeaKILHH B3POCbIX KH- 


BOTHBIX (TaOn. 5). s 
JlauHoe uccmeqopanne MoKa3aJ0, TO peaKIMA TOPMOXKCHHA MHTOSOB, CBOH- 
CTBeHHa B3POCJIbIM XKUBOTHBIM, BOSHUKaeT Mexyy 6 H 14 AHeM MOCTHaTaNb- 
HOrO pa3BHTHA — OJHOBPCMe€HHO C BO3HHK- 

Ta6aunad HOBCHH€M MHOFHX pe(JICKTOPHbIX peakIHH, 

Mutorueckan axtupnocrs kane  OUMCaHyBIx 11. A. Apmascxum, A. A. Bosc- 
2-HejlebHBIX MbIWeli Moce BO3feH- XOBbIM HU Ap. BpiiCHHI0Cb, YTO B PasHbIx 
CTBHA QJIEKTpHYCCKHM TOKOM H afipe- TKAHAX Pe€aKTHBHOe H3MCHEHHE MHTOTHYECCKOH 
HANMHOM (cpeHHe YMCA MHTOSOB) axTHBHOCTH OOHAPYKUBAETCA Ha PasHbIxX Cpo- 
KaX OHTOreHe3a. OHO MOET ObITb OOHAPyXeHO 


Aypenauu 
0,05 mr/xr Beca 


@le|.é |ése 
Els aS ae TlepBOHauaIbHO B PpOroBHWe HW 3aTeM JIMUIb 
P E BoE z33 B Koxe. ToT (akT, YTO peakKWMA TOpMO*KeHHA 
5 B|E22|S22 kueTounoro femeHuaA OTCyTCTByeT Yy MVIOOB 
=| Fl/m28|o¥8 WH HOBOPOXKACHHbIX MbIlWeH HE TOJbKO MpH 
6ouleBOM pa3paxkeHHH, HOW TIpH BBeeHHH 
KouTpoulb \ 7 |80,5| 47,1 aypeHasiMHa, YKa3bIBaeT Ha 3HaUeHHE B peak- 
aextp. TOK 73.) 9 | 9,6) 16,6 yw uw crenenn guddepenunpoBKH camHx 
KoutTposb  pu- 3 |81,7| 30,2 TKaHeBbIX CHCTeM. OTO aeT BO3MOXKHOCTS: 
pote man '2] 41 3.5] 44,0 OObACHHTb, MOYeMY B Pa3HbIX TKAHAX CMO- 
0,5 mr/kr pecal | COOHOCTh K PeaKUMH BOSHHKAaeT HeO,HOBpe- 
Kounpaviby (on: 5 173.6 MeHHO. Ha snauenne ocobenHocTen qudpepen- 
3HO.1. pacTBop) UMpOBKH TKaHeli JIA MpOABeCHHA peakUHH 
So) TOPMOMKEHHA MHTO3OB YKa3bIBalOT TakKe Ha- 


6mogqeHus O Ukana (°) 0 ToM, 4TO NpH Goe- 
BOM pa3paxeHHH y KPbIC H3Me€HCHHA MHTO- 
THUCCKOM AKTHBHOCTH BO3HHKaIOT He BO BCeX HCCIEMOBAHHbIX HM TKAaHAX 
B3POCJIbIX 2XHBOTHBIX. 

IIpupeyeHHpie HaMH j[aHHble, TAaKHM OOpa30M, NOYepKHBAaIOT 3HAYeHHe B 
peaKTHBHOM TOPMOXKeHHH KsIeTOUHOTO JeJIeCHHA HE TOJIbKO HEpBHO-ryMopavib- 
HbIX BJIMAHHH, B YACTHOCTH BJIMAHHE AapeHasIMHa, HO TakxKe COCTOAHHA H Judp- 
(pepeHUHPpOBKH TKAHEBbIX CHCTeM. 

Ham mpejctaBsseTca, uTO U3 yKa3aHHbIX COOTHOWeCHHH CKafbIBaeTcA B 
OpraHu3Me peryJIAWHA KMeTOUHOrO JeNeHuA. CreqyeT pH 9TOM HMeTb B BUIy, 
4uTO B HEM MOryT HrpaTb pomb pa3sM4Hble PakTopbl. OO STOM, B YaCTHOCTH, To- 
BOPHT yCTaHoOBJeHHoe Hamu (!*) oTCyTCTBHe pe€aKTHBHOFO TOPMOKeHHA KIeTOU- 
HOrO J[@I€HHA Y PHNOBHTAMMHOSHBIX MOPCKHX CBHHOK. HekoTopple JaHHble ro- 
BOPAT O OOJIbUIO M SHAYEHHH B peryJAWMH KeCTOUHOPO JeeHuA CaxapHoro OOMeHa. 


Tlepppri Jienu nrpancKkuit MeqwunHcKHit MHCTHTYT Tlocrynuso 
um. H. II. Mapnoga 27 III 1956 
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Aoxaagn Akagemunu nwayr CCCP 
1956. Tom 110, N14 


BOTAHHKA 


®. X. BAXTEEB 


HCKONAEMAS ®OPMA KYJIBTYPHOTO AUMEHS 
HORDEUM LAGUNCULIFORME MICHI 


(ITpedcmaeaeno axademuxom H. B. Luyuneim 21 III 1956) 


HekoTopoe Bpe€MA Ha3sayl A OSHAKOMHJICA C oOpasiaMi BOSJICJIBIBACMOrO AU- 
MCHA, HSBJICUCHHbBIMH B PaCKOIMKaX COBCTCKHMH apXeoJloraMH B Kppmy, Apmennu 


u AsepOaliyKane. 


Uactb 9THX MaTepHasoB Oplia AOObITa BocnopcKolt apxeonornyeckolt 3Kc- 
nequunei Jlenunrpayckoro oTyenenunt VMuctutyra uctopuu matepuambuoli 


KybTyppl AH CCCP. Oxcnequuna (nog 
pykosojctTsom B. ®. TatigzyKesuya (*)), 
Hayama uccnegoBaHua B 1932 Tr. oKono 
r. Kepun, rye Obliv NpoBeyeHb] packonKu 
OcTaTKOB j[peBHero ropoya Tuputaku 
(B 11 KM toxkHee r. Kepun). OOnapy>Keubl 
ObIIH OOYrIHBUIHNeECA 3CPHOBKH AYMeHA, 
IpHHaex alle No onpeyenenuio apxeo- 
JIOrOB K CIOAM, JaTHpyempm III—II Bs. 
WO H. 9. 

JjocTaTouHoe KomHueCTBO MaTepHasia 
NO3BOIHO TULaTeIbHO H3yY4HTb efo. 
O6yruBuueca 3epHOBKH AUMeHSA OplIN 
CMeLIaHbl C S3€pHOBKaMH MLIeCHHUbI. 
OroOpaHuHple B KosMYecTBe 25—30 r aAy- 
MeHHbIe€ 3€pHa MpHHaviexKaT Kak IVIeH- 
yaToMy, Tak H ToOJIO3epHOMy AUMEHIO. 

SepHOBKH pa3jeJIeHbI M0 BeJIMYHHE Ha 
yeTbipe rpymnpr (cM. puc. 1). Pasmeppi 
3e€PHOBOK AUMEHA KOJIeOJIOTCA M0 JVIMHE 
oT 3,5 70 8 MM, 10 wupHHe oT | Ao 4 MM 
uno Tomine oT 1 Jo 3 uM. B o6pas3- 
wax mpeoOlasqawT MesKHe 3ePHOBKH. 

O6pamaer Ha ceOA BHUMaHHe OCOOaH 
(bopMa 3€pHOBKH, KOTCPyl0 MOXKHO Ha- 
3BaTb <OyTbIJIKOBH HOM» H Ha OCHOBaHHH 
ee CUHTATb AUMEHb, alolluu MOOOHbIe 
3€PHOBKH, OCOObIM BHOM — Hordeum 
lagunculiforme. OTmH4He 3THX 3eCPHOBOK 
OT 3€PHOBOK COBPeMCHHbIX KYJIbTYPHbIX 
(pOpM AYMeCHHA COCTOHT B TOM, YTO OHH 
CHaOXKeHbI IBeETOHOKKON MIM WIOROHOXK- 
KOH. TombKO Y QuKOpacTyWHX BHAOB 


7 8 O8ee. 
, 999906 Veegag 


& 


> ee 
Mecionsdrscaanstbernteti icone 


909968 60006. 
bon abs. 

9 Ohe eoeegte, 
ee 


13 
Vets Hhptes, 


@ 6 OOO SEER GE GbE Fb9. 


oft BU OUODUED EEE Gy tens. 


Puc. 1. O6yrmuBuueca 3epHOBKU AYMCHH 
H3 apxeoulorHyecKHX pacKonoK BocnopcKon 
akcneguuuH JIOHMMK AH CCCP (III—Il 
BB. JO H. 9.): @ — HanOoulee KpylHble 3epHOB- 
KH; 06 —CpeHEKPYMHble 3CPHOBKH; 6 — MEJI- 
KHe H OYHb M@JIKHe 3ePpHOBKH, nm — IWVICH- 
uaTble, @— romo3sepuble. Har. seul. 


poga Hordeum L., ucksmouaa cexuuio Crithe DOI], umerorcs KoNOCbA, y KOTO- 
DHIX OOKOBBIC, HETMOYULHE KOMOCKH MPHKpelVeHbl HA HOARKAX, a CepeMHHbIe 


ABJIAIOTCH CHAAUUMH. 
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Tipyrve uccneqoBanHble OOpasiibl OOYrIMBLUMXCA 3EPHOBOK AUMCHA, H3BJIe- 
yeHHble BocnopcKol 9kcnequuMeH U3 C0eB, Oolee OM3KHMX K HaM MO BpeMeHH, 


qatupyempix II —IV BB. H. 9., COXPaHsAIOT OCHOBHbIe YePTbI, CBOMCTBEHHBIC | 


6ouee ApeBHUM (popMamM. B uwacTHOCTH, Cpequ HUX BCTpeyaloTCA- Take HW 3EPHOB- 
Ku H. lagunculiforme. 

HeckouibKo mo3qHee OblwIH HCCIeAOBaHbI OOYIJIMBIIMeCA 3€PHOBKH AYMeHA 
u3 ApMenuv, OOvITHIe apxeo/IOrMyeCKOH 9KcNeqHuUMeH, BOsraBsAeMOn 
B. B. [Iuotrposcxu (!*). Ha esom Oepery p. 3anru, Hue r. Epepana, Ha xouime 
Kapmup-Bayp coxpaHusincb pa3Ba- 
JIMHbI UHTaesH OFHOW H3 ypapTCKHXx 
Kpenoctei — TeviueOauHu (ropoy 
Oora Telime6p). B knaqoBbix H XKH- 
JIMULaxX STOH WHTaqetH OOHapyKeHbl 
OobIUNe 3alacbl XOPOWO COXpaHHB- 
IUMXCA 3€PHOBOK TWeHHUbI H AuMe- 
HA, a TaKKEe CeEMeHA JIPYFHX CeJIbCKO- 
XO3AHCTBEHHbIX PaCTeHHH, B YaCTHO- 
cTH mpoca (Panicum miliaceum L.) 
Hu KyHxyTa (Sesamum indicum L.), 
OTHOCALHeCA K CIIOAM, JaTHpyeMbIM 
VII — VI BsB.-n0 H, 93. 

Muotro Opiiw uccaeqoBaHn 14 06- 
paslloB OOYIJIMBUIMXCH SePHOBOK; H3 
HuX B 12 OOHapyxKeHa CMeCb 3epHO- 
BOK TIeH4aTOrO H FosOSepHoro AUMe- 
HA, 2B 2—CM€Cb 3€PHOBOK AUMECHA 
H MUeHHUBbI. 

Pa3Mepbl 3epHOBOK TVIeHyaToro 
Puc. 2. [Iza o6pasua (a nu 6) o6yraupunxca *AIMCHA BAPbHPOBaJIM: AWMHA oT 4,5 
3ePHOBOK AYMCHA H3 apXeOJIOrTHYCCKHX PaCKO= yo 9 MM, INHPHHa OT 2 iO Sno) MM, 
nox B Kapmup-buype (VII—VI Bs. 70 H. 9.), TommuHa oT 1,5 70. 3,5 mm. Cpenu 

Hats Bea, 3ePHOBOK HMEJINCb H OYTbIIKOBUHbIe 

3epHoBkH H. lagunculiforme c quuH- 

HOBOJIOCHCTOH OCHOBHOM ULeTHHKOH, . YAVIHHECHHO-SJIMMNCOHAaIbHbIe HW Jake 
pomOuyeckue (cM. puc. 2), 

Pasmeppl rouo3epHoro AYMeHA BapbupoBasM: AHHAa oT 4,0 qo 7,5 MM, WH- 
puna oT 2,0 yo 4,0 mo, TommnHa oT 2,0 no 3,0 mM. Ilo dopMe 9TH 3epHOBKH pasye- 
JIAJIMCb HA OKPYIFJIO-3IJIMNCOMAAJIbHbIe, IIJIMMCOMaJIbHbIe H YA JIMHeCHHO-3JJIHM- 
COHJaJIbHbIe, IPHYeEM 3eCPHOBKH MepBbIX ABYX (OpM OTHIONb HE ObWIM eAMHHY- 
HbIMH, KaK 9TO JOJDKHO Oblio Obl ObITb MO M. T. Tymausany (74). 

SepHoBKH OocnopcKOrO AYMeHA HECKOJIbKO MeJbue 3CPHOBOK AYMEHA U3 
Kapmup-Buypa, Ho BMecTe C TeM y HHX OYeHb MHOFO OOMLErO: H TaM H 3/[eCb 
BCTpevaloTCH 3ePpHOBKH CXOJHbIX (opM, OcoOeHHO culeqyeT MOYePKHYTb Ha- 
JIMYMe 3e€PHOBOK OyTHIIKOBAAHOH (opmpr (H. lagunculiforme); Benuanna 3ep- 
HOBOK KpalHe pa3JIH4Ha; H TaM H 3)eCb 3CPHOBKH AUMEHA OUCHb YACTO OOHAPYXKH- 
BalOTCH B CMECH C 3CPHOBKAMH MIMCHHUbI HW PeKe OTACJbHO. 

B 1955 r. (nox pykoBoyctBom O. A6u6yanaepa uv K. X. Kyurnapesoit) 
B AsepOaityoKane Onlin HauaTbI apxeoslormueckue packonku B Y3epsuK-Tene 
(okouo r. Argama) u Kiomp-Tene (okono r. Haxuuesann). B coax, ,aTHpyembix 
III—II teicauenetuamu fo H. 9., Obl OOHapyxenbI O6yrIMBUIMeCA 3e€pHOBKH 
XJICOHbIX 3/1aKOB. M13 sToro MaTepHasia MHe ObIIM MepeqaHnbl Jia ucceqoBannA 
11 o6pasuos: 6 us packonok B Y3epank-Tene u 5 u3 Kionb-Tene. Bo Bcex sTux 
oOpasiax OOnapy2Kena CMeCb 3eCPHOBOK MIMCHHIbl H AUMeHA C Npecbaqannem 
TO OAHOPO, TO Apyroro KomMnoHeHTa. BeHyunHa H (opMa 3epHOBOK AYMeHA CHJIbHO 
KONeOJOTCH; CpeH HX HMEIOTCH CMHHYHbIE 3ePHOBKH OyTbIIKOBU HOM 
cpopMbl, npHnaiexamnue H. lagunculiforme (cm. puc. 3), 

3JIOKCHHBIE JaHHble NpPeACTaBAAIOT HHTepec AIA BHICHeEHUA cbumorenuH 
M MPOHCXOK MCHA BO3AeMbIBAeEMOrO AYMCHA — BOMpOcoB, JO CHX Mop elle He- 
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AOCTATOUHO BbIACHEHHBIX; CyULeCTBYIOWNe TEOPHH UH MpesnooxXeHHA Mado O6o- 
CHOBAaHBI. 

He Bosspallanch s3yecb K padoram OGepra ('%, %) C. A. Hescxoro (°) u 
®. X. Baxteesa (‘, *), rye o6cyxKaloTca ynoMaAHyTEIe BOMpocnt, CUIELYET JIMIIb 
OTMETHTb, YTO Nocre ONyOMKOBaHHA padoTs! O6epra (!) o AuKOpactTyuem ue- 
CTHpaAqHOoM sAuMeHe Hordeum agriocrithon muo- 
Rie detopeL (58), °°) CKOHHE 1Ipu- 
3HaTb 9TOT BUA 3a MpapoOfuTeA KyJIbTypHOrO 
sumMeHa H. sativum s. |. 

AsBTop HacTosieli cTaTbu, BbIcKasaBuinit (2,°) 
HEKOTOpble KPHTHYeCKHe 3aMe4yaHHA TO 3JTOMY 
NOBOAY, a TaK2%Ke HW B OTHOIWEHHH Apyrux cbusio- 
PeHeTHYCCKHX CyKTEHHH O MPOHCXOMKCHHH KYVJIb- 
TYPHOrO AYMeHA, MpOfomKaeT OCTaBaTbCA Ha 
ToH Touke speuna, uTo H. agriocrithon npeg- 
cTaBsseT CoOol BTOpH4uHoe oOpa3oBaHue, O6s- 
3aHHO€ BOSHHKHOBeCHHeEM THOpHAH3allHH MexKIy 
KYJIbTYPHOH H AHKOpactTyulei tbopMamu AuMeHS; 
BO3MOXKHO, STOT BHA ABIAeCTCA MpocTo ofuyaB- 
IUHM KYJIbTYPpHbIM suMeHeM. Tenepb, mocue 
oOHapyXeHHA CpeqH HCKOMaeMoro AUMeHA 3ep- 
HOBOK OYTBIJIKOBHAHOH cbopmpr (H. lagunculifor- 
me), KOTOpble CHaOKeHbI MOOHOKKAaMH, BO- 
MpoOc O BTOPHYHOM NMpouncxoxyenuaad H. agriocri- 
thon caegyer cuutaTb copepwieHHo JoKasanHpm. © Se eae 

B cBa3H C 9THM MpHXOMTCH Tak Ke Mepe-  apxeoaoruueckHX  pacKonoK B 
CMOTPeTb YCTAHOBHBIIHUCA CpeqH 3HauHTeIbHOM Asep6alimxKane (III—II Ticauene- 
YacTH HCCIeqoBaTeseH, K KOTOPbIM IpHHaexKkad pectin ie ioe £9 DereNStaR 
uA, B3riay Ha H. spontaneum kak Ha pogona- SPM ccoaniey FONeHRa ian: 
YaJIbHuka KyJbTYpHoro AuMeHA.H. spontaneum,  xoguynoit gopmer (Hordeum la- 
Tak »%e Kak H H. agriocrithon, umeer cuqaune gunculiforme). 6 X 
KONOCKH (6€3 MIOMOHOMKeK), UCXORHbIM 2%*Ke 
PONOHadasIbHUK KYyJbTYPHOrO AUMEHA oMKeH Obl OOMALaTb KOJIOCOM, KO- 
TOPbIM COCTOMT HalleslO HIM TOJIbKO YaCTHUHO M3 KOJIOCKOB, CHAAUIMX Ha IIOO- 
HOKKaX. 


Ilocrynu0 
16 III 1956 
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Jlokaagn Akagemun nayr CCCP 
1956. Tom 110, Ne 4 


PH3HOJIOTHA PACTEHHHA 


H. B. WHHTEP u B. A. MOAAYBHASA-APHOJIbIU 


K BONMPOCY O ®H3HOJIOTHYECKOM POJIH KAPOTHHOHJLOB 
B TEHEPATHBHbIX OPFAHAX BbICIUIHX PACTEHHM 


(ITpedcmasaeno axademuxom H. B. Luyunom 5 II] 1956) 


PowIb KapOTHHOHJOB KaK CTHMYJIATOPOB MOMOBOTO Mpoecca y HM3IIMX 
pacTeHHit JoKa3aHa WuksIOM paboTt Mésyca u Kyua (°, °, 8). Pagom uccneqoparte- 
ne ((', °, 4) w Ap.) BbICKa3aHo NpeqMoso*KeHHe, UTO M y BbICLUMX pacTeHHit Ka- 
POTHHOHbI BbINOHAIOT CPu38HOsOrHYecKHe (PyYHKUMH, HMeIOUIMe OTHOLIeHHe K 
cCMoporene3y HW MOJIOBOMy Mpoleccy, TaK KaK OHH HaKalIMBaloTCA B OUeHb 
OOJIbLIOM KOJIHYCCTBE B PCHePaTHBHbIX OpraHaXx: B THYHHKAX HM MeCTHKAX, B Jie- 
mecTKaX H WallemMCcTHKaXx. 

Ham yJanocb Noka3aTb, YTO H HeMOCpeCTBEHHO B My2KCKOM H 2KCHCKOM La- 
MeTOPHTAX TOXKE IPHCYTCTBYIOT KPHCTaJIHYeCKHE *KHPOPAaCTBOPHMBIe BelllecTBa, 
NOBHAMMOMYy, UpescTaBsArtoulve CoOoH KapOTHHOHAbl HH HX MpOw3SBORHEIe. 

B kauectBe MaTepHasa JIA HCCeEQOBAHHA HAMM ObIJIH HCHOMb30BaHbI BUJbI 
OpxXHeH, KYJbTHBUpyeMBIe B CPoHAOBOK Opanxepee [uaBHoro OoTaHnyeckoro 
caya AH CCCP: Cypripedium insigne nu Calanthe Veitchii. Baarogaps mpospay- 
HOCTH MOKPOBOB CeMAMOUeK H CCMAH 9THX OPXHel MbI H3y4aJIM HX Ha TOTAJIbHbIX 
mpemapatTax, He mpuOerad K MpuroToBJeHHIo cpesoB (°). 

B nbluibueBbIX TpyOKaxX OpXHeH MbI OOHApyXKHJIH OOJIbUICe KOJHYeCTBO KUpa 
B (bopme Oosee HIM MeHee KPYMHbIX Kaleb, OKpPalUMBalolluxca CygaHom III 
B XKeJITO-OpaHKeBbIi IBeT. 

Korga mpimbuepad TpyOka MpOHuKaeT B 3apOfbIMeBbI MeWIOK, OHA H3Bep- 
raeT B HerO MaCCy %KHPOBbIX Kaleb, CKalJIMBalOlWMXCA TaBHbIM OOpa3som 
B MHKPONMJIAPHOM paiione 3apOfbILeBOrO MeLIKa, HO YCCHMBaIOWIHX Take HM ero 
IeHTpaJIbHy10 30ny. MHHUMasbHOe KOJMYECTBO 2%KUPa HaOsIOMaeTCA, KaK MpaBu- 
JO, B Xala3aIbHOM YACTH 3apOfbILIeBOrO MelIKa, MO CoceyqcTBy C aHTHMO,aMH 
(cm. puc. 1, A u Bo). 

Takoe «oxKUPeHHe» MOJOMbIX, KUSHEEATEIbHbIX TCEHCPATHBHbIX OPPaHoB 3a- 
CTaBHJIO HaC 3afyMaTbCaA Ha TEM, MMEIOT JIM 9TH CKONMCHHA %KUpa B NepBylo 
ouepelb Tpotbwueckoe 3Ha4eHHe HJIM OCHOBHAA HX PUSHOMOTMYeCKAA POJIb 3a- 
KJIOUaeTCH B YeM-TO HHOM. YUYMTHIBAA HMCIOUMeECA B IMTepaType JaHHble O Cu- 
3HOJIOPHYCCKOM 3HAYCHHH KapOTHHOMJOB, a TaKxKe UX PaCTBOPUMOCTb B %KUpPaX, 
MbI TIpe{MOOXKUAM, YTO Kan %KUpa, COCpeAOTOYCHHBIC B MbIIbIEBLIX TpyOKax 
H, COOTBETCTBCHHO, B 3apOfbIIIICBOM MELIKE, ABJIAIOTCA B AHHOM CJly4ae Cpefon, 
B KOTOPOH pacCTBOpeHbl KapOTHHOM Jbl, OKASbIBaIOUHe CTHMYJIMPYIOMee BH SAHHE 
Ha MpoTeKaHHe MOJIOBOrO Mpoecca. 

Tlax Toro uTOOb! MpOBepHTb MpaBHJIbHOCTb STOTO MPeAMONOKCHHA, MbI TOMe- 
CTHJIM CEMANOUKH Ha HeCKobKO WHelt B 10% pactBop KOH, nog BanaHnem Ko- 
TOPOPO MpOWCXOAUT KPHCTaIM3alUA KapOTHHOKAOB (*). B pe3sympTate B cema- 
MouKax OOHApyKUMMCb MeNbYAaliUHe KPUCTAMJBI, JOKAMM3alHA KOTOPbIX OM3KO 
coplayaeT c pacnpesesieHHeM B CEMANOUKAX Kaleb KPa (cm. puc. 1, B u B). 
HecmoTpa Ha MeJIKOCTb STHX KPHCTAJJIOB, BCE 2Ke MOHKHO OblO MpH OoJbILOM 
YBCIMYCHHH PasIMYHTb HX XKe/TOBATO-OpalxKeBylO, «KaPOTHHOMAHYIO» OKPacky, 
XOTA HM cma6o BEIpaxKeHHyt0. C pacTBOPOM THMOVJIa B COJIAHOM KHCJIOTE KPUCTAJVIbI 
japan He ApKocnuiolo (“), a JIMILb 6neqHoromyOylo OKpacky, 4TO, OYeBH AHO, 
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CBA3aHO C HX Upe3BEIUalHO MaJIeHbKUMH pasMepaMu. Bo3sMorKHO, YTO BellecTBa, 
PpaCTBOPeHHble B KallAX 2KHPa, ABJAIOTCA KAKHMH-TO MPOW3BORHbIMH KapOTH~ 
HOHJOB, MOCKOJbKY OHH, XOTA M KpucTasmusyioTcA, No Mowmmy, B WlenodHOM 
pacTBope, Bce Ke Cla6o OTBEYAIOT Ha pyre XapakTepHble AIA KaPpOTHHOHAOB 
peakUHH. 


Puc. 1. A —.xKUp, U30HBUINHCH H3 MbIIbUeBOH TpyOKH B 3a- 
POAbMUeBbIT MelOK Cypripedium insigne; KueTkKH H sAjpa shue- 
Boro almapatTa, cnepMHH HW BTOpHuHOe AAPO s3apobiweBoro 
MeLIKa MA@CKHPYIOTCA MHOFOUHCJICHHBIMH, pa3HOOOpasHbIMH M0 
BeJIHYHHE KansMH 2%Kupa; 6H — NoKkann3auvA Kanesb  Kupa 
B 3apOJ[bIleBOM MellkKe C. insigne Ha HeECKOMbKO O0lee NO3sqHeH 
cTaqun pasBuTua; B — KpucTasbl KapOTHHOHOB B CcemMaANOUKe 
C. insigne nocne o6pa6orku KOH (cp. cpne. 6); LF — 3apo- 
\bILUEBIH MeLUOK C. insigne; cOepxKHMOe MIbIIbUeBOH TPYOKH H3IH- 
OCh B OJHY H3 CHHeEprud; Apa cnepMHeB OKPy2KeHbI KanvIAmu 
*upa; J] — 3apoypilueBbii MewoK C. insigne, B MOMeHT jJIBOHHO- 
rO OMMOLOTBOPeHHA; OHH H3 ChepMueB MpnOTHsHICA K APY 
AHWeKNeTKH, Pyro — KO BTOPHYHOMY Apy  sapobILeBoro 
MeUIKa; COJIH3HBUIMeCA Apa OKPy2KeHbl Kalamu »xKupa; EL — 3a- 
powbiueBbit MmewoK Calanthe Veitchii B mMomenT jBOliHOrO 
ONJIOLOTBOPCHHA; B AMILeKIeETKe KallvIH %KUpa 


B nouib3y Toro, YTO 9TH PaCTBOPeHHbIe B KUPe KPUCTaMMUeCKHe BeLLeCTBAa 
(KapOTHHOH{bI WIM HX MpOH3BOAHbIe) HMCIOT MIPpAMOe OTHOLIEHHE K MOMOBOMY 
mpoueccy, T. e. K TIpomweccy CMAHHA Apa ChepMHA C AAPOM AMWeKMeTKH, Fo- 
BOPHT TOT (pakT, 4TO 9TH Apa OyKBaIbHO YHU3aHbI KalJIAMM 2Kupa H B MOMCHT 
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MX COMMKEHUA [pyr C Apyrom norpy2kenbi B Maccy MKUPOBbIX Kallesb (puc. | 
ru J). 
__BecbMa JOOONbITHO, YTO B 3apOsBIIeBOM MeLIKe Cypripedium kanau »xupa 
Bcera COCp€OTayMBaloTCA HE TOJIbKO BOKPyr MOMOBbIX Aep, HO UM BOKpyr 
CMBAIOULMXCA MOJIAPHBIX Aep H WpHONMxKaiouleroca K HUM cnepmus (puc. |, 
AI); OHako 3€Cb KOMMYECTBO %KUpa, KaK MpaBHsO, 3HAYMTeIbHO MeHbIIe. ITO 
yKa3bIBaeT, NOBHAHMOMY, Ha TO, YTO B OCHOBE TPOMCTBEHHOPO CIMAHHA, Naroulero 
(Hayao BOSHHKHOBCHHIO SHocnepma, wexaT cbu3Hou0rMyecKHe 3akOHOMep- 
HOCTH, OJIM3KHe K TEM, KOTOPbI€ YNPaBJIAIOT YHCTO NOJOBbIM CJIMSIHHeM CrlepMuaA 
C AIPOM AHWEKIETKH, H YTO pa3sHUNA Mexyy cbakTopamu, CTHMYsMpyIOulMMH 
9TH BaKHeHIUMe Mpouecchl, HOCAT, MOKET ObITb, CKOPee KOMHUCCTBEHHIi, UeM 
KaueCTBeHHbIi XapakTep. XapakTepHo, uTO B 3apo,pUeBOM Meike Calanthe, 
rye, KaK WH y pAfla APYrux oOpxujeh, CIMAHHA NOMAPHbIX Aep MexKY coool u 
CO CEpMHeM OObIYHO HE NPOKCXOJHT, XOTA OHH HM MpHOMMxKaloTCA pyr K Apyry, 
KHP BOKPyr STOM PpylMbl COM3HBUIMXCA Alep HM CoBCeM oTcyTcTByeT (puc. 1, 
E) WM KOMMUYeCTBO ero OUCH HE3HAYHTENbHO: OHO 3aMETHO MeHbIe, 4eM y 
Cypripedium — sto HanOonee npuMuTHBHOH u3 opxHyel, B 3aposbIleBOM 
MEIKE KOTOPOH OCYILeCTBJIAeTCA HE TOJbKO MepBoe, HO H BTOPOe 3BeHO ABOMHOFO 
| ONJIOAOTBOpeHHA. 

O BepoxATHOM IIpHCyTCTBHH KapOTHHOMAOB B KalluIAX X%KUpa, OKpy2KalollHx 
CJIMBalollvecA MeKY CoOolO BTOpHYHOe APO 3apofpueBoro MeluiKa H Apo 
CMepMHA, TOBOPHT, B YaCTHOCTH Ta MaJieHbKad Ppylla KpHCTaJIOB, KOTOpaH 
pacnojiowena Ha puc. 1, B B WeHTpe 3apoybueBoro MeuiKa Cypripedium, 
KaK pa3 B TOM MECTEe, rye OObINHO MpOMCXOAHT CJIMAHME STHX AJep. 

Tloce onJIOOTBOpeHHA 2%KHP MOCTeMeHHO MCuesaeT H3 3apPOfbILWeBOrO MeLIKa 
MW HauHHaeT HaKallJIMBaTbCA B KJIeTKAaX 3apojplllia yxKe B KayecTBe 3anacHoro 
MMTaTeJIbHOrO BeleCcTBAa. 


[naBubli 6OTaHHuecKHit caz Tlocrynu0 
Axkaylemuu HayK CCCP 3 III 1956 
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